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so far as to assert that the warlike attitude of President 
Cleveland is only a counter-blast to the criticism of Prof. 
George Forbes on the land of the free. 

If, however, it is difficult to peer into the future, we can 
at least look upon the past year with some satisfaction, both 
with respect to what bas been accomplished, and as a hopeful 
augury for the coming year. 

The revolutionary schemes, the visionary ideas, taking the 
form of primary batteries, and certain refuse utilisation 
apparatus, which were to give us steam power, electrical 
energy, and what not, for next to nothing, have met with 
their usual fate, but as a set off against these there has been 
a growing interest and considerable advance in both secondary 
batteries and electric traction. Indeed, the former subject has 
taken quite a leading position during the last few weeks in the 
thoughts of Uncle Sam, while the latter has shown very 
significant signs of an early and extensive development on this 
side. 

The application of oil and gas engines to tractive purposes 
on common roads will no doubt, under the energetic and 
enthusiastic auspices of Sir David Salomons, have to be taken 
into immediate consideration, if only for the sake of reviving 
the depressed state of the agricultural districts, and we trust 
that electrically-propelled vehicles will be found well to the 
front. 

The utilisation of electrical energy in the form of heat for 
domestic purposes seems likely to remain, with the electric 
light, beyond the reach of the poor man ; indeed, his require- 
ments in the warmth-producing way may possibly be met 
in a manner which leaves but little chance for electric 
radiators, a suggestion for raising funds to provide oil stoves 
as free loans to the poor being likely to be carried out. 

For a cost of less than three-halfpence, it is said that a 
room of moderate size can be kept comfortably warmed for 
nine hours. il, then, will be the poor man’s means of heat 
as well as light, and electricity must, at all events for a 
while, be still confined to the homes of the comparatively 
wealthy. 

Electric lighting generally will find the incandescent 
gas burner a more serious competitor than was anticipated 
earlier in the year, for very great improvements have been 
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made in the life and strength of the mantles, and these, 
again, have been wonderfully reduced in price. Nevertheless, 
the electric light will go steadily along, if not so rapidly as 
will be the case with other branches of the electrical industry, 
as the amended rules and regulations of the Board of Trade 
will no doubt remove some of the restrictions which have 
hitherto hindered its more extensive application, although 
the question of high v. low tension will almost certainly 
have to be re-opened. 

One of the strongest reasons that can possibly be advanced 
for the adoption of electric lighting is its almost absolute 
immunity, when properly carried out, from the risk of fire. 
The following figures from the letter which Major Flood 
Page recently wrote to the 7'iimes bears eloquent testimony 
to the claims of electricity, and they are made more 
significant still, when we learn that the Phoenix Fire Insu- 
rance Office, under the experienced guidance of Mr. Musgrave 
Heaphy, has not had to pay one single sovereign up to 
the present day as loss in connection with any fire in any 
building lighted electrically, the installation and wiring of 
which has been carried out under its rules. 


1992. 1893, 1894, 
Candles ... 235 157 
Lamps ... 456 476 
Electricity 1 5 3 


But our strongest hopes of the future are built upon the 
further applications of electricity to the universal working 
of light railways and tram lines; to the extraction of metals 
from their ores ; to the use of electric motors in textile fac- 
tories, engineering workshops, and in the homes of working 
mechanics ; to the cheap production of aluminium, and in 
metallurgy generally ; to the eventual production of an ideal 
secondary battery, which will enable us readily and economi- 
cally to store electrical energy during the period of light 
load, and to drive tramcars ; and to many uses in connection 
with chemistry. It has been urged that the embryo Kelvin, 
Kennedy, Preece or Hopkinson, should be primarily a 
mechanical engineer ; we would go further, and suggest that 
a good knowledge of chemistry will be found of equal impor- 
tance to the electrical engineer of the next decade. 

That some, if not all, of these anticipations will be 
speedily realised is our earnest hope, and we feel sure that 
in wishing our friends and supporters a prosperous new year, 
they will but re-echo our feelings. 


“MADE IN GERMANY.” 


THERE are few phrases that have done more to foster national 
prejudices than “ Made in Germany.” Like a compressed 
beef tabloid, it contained a good deal in small compass. 
It summed up in a terse way a national feeling of contempt 
for anything German. There was certainly good reason for 
its adoption. It was the only way of branding the unscro- 
pulous German manufacturer, and his still more unscrupulous 
English ally, as a commercial vagabond, but the phrase, un- 
fortunately, took no note of German honesty. Previous to 
the year 1887, some of the staple industries of this country 
suffered severely from the introduction into English markets 
of goods bearing English names, which, however, owed their 
origin solely to Germany. The Sheffield cutlers were espe- 


cially injured by this iniquitous system, and it was mainly 
on their initiative that the Act of 1862 was repealed. 

The Merchandise’ Marks Act of 1887 is exceedingly 
stringent in many of its clauses. It is a Penal Act, and any 
person guilty of an offence against it is liable to be 
imprisoned for two years, and to forfeit every article which 
offends against the Act. 

There is no doubt that the importation of German goods 
has many advantages. The cheap methods of production 
that hold in that country enable one to secure in the English 
market goods at low prices, and without much detriment to 
home manufacturers. But when an article is a direct copy 
of an English one, and so designed in all respects to deceive 
the purchaser into the belief that he is buying a home-made 
article, then some strong course of action becomes necessary. 

It was not tobe expected that in the numerous processes 
of manufacture involved in electrical work, we should be 
free from the troubles consequent on unscrupulous German 
competition, and of late complaints have been very numerous 
among British electrical manufacturers. 

German made imitations of certain special English accessu- 
ries are continually being imported into the home markets, and 
afterwards sold as English made goods. As a rule, it is very 
difficult to stop, and in many cases it would be hardly worth 
while, though it is distinctly irritating ; for instance, there 
are certain double-pole cut-outs which, we understand, the 
Germans have absolutely copied, yet, although they are 
patented, there would be little to gain in setting the law 
in motion. Some companies have already taken action, 
but it would be obviously unfair to comment on specific 
cases at the present juncture. 

It is to the interest of the electrical manufacturer, indeed, 
is of urgent necessity, to resist by every means the encroach- 
ments of our German friends. We do not complain of their 
rivalry when conducted openly and above board. German 
electrical apparatus made by reputable firms will compare 
with the very best, but such manufacturers do not attempt to 
copy English work. They have their own ideas of what is 
sound, and both mechanically and electrically they would be 
hard to beat, but the colourable imitations ought to be 
exposed on every possible occasion. It is not in the 
larger class of plant that we are likely to suffer from 
an evasion of the Merchandise Marks Act, it is in the 
small accessories such as lamp-holders, switches, cut-outs, 
&c.; but it is by the manufacture and sale of these that 
many of our firms live. 


F. OrrreL, whose name will at once 
suggest an indefatigable worker in the 
electrolytic fields of research, has recently 
been investigating the electrolysis of hydrochleric acid with- 
out a diaphragm. It is well known that on treating this 
acid in a simple cell an explosive mixture of hydrogen and 
chlorine is obtained ; but the amount falls much below the 
theoretical yield, because some of the chlorine dissolves and 
recombines at the cathode with the liberated hydrogen, thus 
regenerating the acid. Oettel finds that this loss can be 
reduced by increasing the current density. He has also 
proved that the yield per ampére is much increased if 
the chlorine be rendered less soluble than in the electrolyte : 
this he effects by the addition of the chlorides of sodium and 
magnesium and the sulphate of the latter metal, but the best 
results were obtained by the addition of sulphuric acid ; such 
a solution contains hydrochloric acid, sodium chloride, and 
the bisulphate of soda, and dissolves so little chlorine that it 
is scarcely coloured. In the Zeits. fiir Hlectrotechnic und 
Electrochemie, 1895, I1., p. 57, Oettel gives a number of data 
of his experiments and iostnates them by curves, 
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Electrolysis. 
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THE PRESENT STATUS OF THE AIR 
BRAKE. 


THE Street Railway Review publishes a paper read by E. J. 
Wessels before the American Street Railway Association, 
calling attention to the question of air brakes for tramway 
work. The old hand brake is of little use for the high speed 
cars of to-day. . 

The difficulties to be surmounted by the air brake are 
want of knowledge of the motorman, want of space for the 
air compressor, lack of inspection and insufficient Iubrica- 
tion, the oiler neglecting the brake when he would not 
dream of omitting to oil the electric motor. Still, the air 
brake is progressing, and has already been found to be a 
means of saving wheels; it does not cause flat places, as the 
pressure can be nicely regulated. 

The author states that in an extended European tour he 
found nothing but power brakes operated by air, vacuum, or 
steam, on any steam road from the North of England to 
Buda Pesth, and air brakes were preferred. But America is 
behind in the matter of brakes. 

It is stated that the opposition to the electric brake has 
died away, and the reason adduced for this is that there is no 
electric trailer brake, and to be efficient a brake must apply 
equally to trailer cars as to motor cars, and till such an 
=_— brake is forthcoming the air brake will hold premier 

ace, 

With cable cars, too, the brake air can be used to work the 
cable grips with great benefit to the life of the cable. Com- 
pulsory legislation is foreshadowed in view of the demand for 
better breaking powers than now exist on most roads. In 
the discussion it appeared that two vacuum brakes tested in 
St. Louis could hardly be kept at work in the city, the power 
being used up by too numerous stops. Mr. Wessels thinks 
no air brake fit to use that has not, at least, a reser- 
voir capacity of 50 stops, and in reply to questions 
as to the hissing of an air brake when released, he stated 
that this had been quite overcome in one brake he knew. 
The general impression conveyed by the paper and discussion 
is that, so far, air brakes have not been found altogether 
successful in American tramway work, but that their need is 
greatly felt. To-day, there is not an air brake in St. Louis, 
although in that city they had a splendid start, and acted 
exceedingly well—when new. The trouble arose from cutting 
of packings by fine particles of dust, and, finally, the expense 
of leakage became so great, that the brakes were abandoned. 
Obviously, in the case of electrical cars, there must be some 
means of compressing the air other than the little steam 
worked pump of the railway brake or the steam ejector of the 
vacuum brake, and such power must come from the electric 
power in some way or other. There is, therefore, every 
reason to urge inventors to the perfecting of a good 
electric brake applicable to every vehicle of an elec- 
trically-propelled train, and we might point out how 
undesirable it is, and how o to general principles, 
that the adjuncts of a mechanical process should be actuated 
other than by the prime moving agent of the general 
machinery. One would not wisely endeavour to apply an 
electric brake to a steam locomotive, nor does it seem any 
more desirable to get up air pressure on an electric car for 


brake purposes. 


THE GEOMETRICAL FORM OF TRANS- 
FORMER PLATES. 


By GEORGE ADAMS. 


In designing transformers for high efficiency, it is necessary 
to reduce the volume of iron used in the core to as small 
dimensions as possible. In most cases, however, the dimen- 
sions of the core are fixed by certain conditions of output and 
first cost, and the chief considerations are then to dispose the 
iron in the core to the best advantage, so that every portion 


of the iron comprising the magnetic circuit shall form a path 
for the magnetic flux, and avoiding the use of redundant 
iron. 

The form of plate shown in fig. 1, in which the part, a, 
is stamped out of the plate, B, and placed crossways to form 
the transformer core, is faulty, inasmuch as it contains 
superflaous iroo. Those portions of the plate, A, which over- 
lap the plate, B, as indicated by shade lines in fig. 1, do not 
add anything to the effective area of the magnetic circuit, 
while they tend to increase the weight of the transformer, 
and consequently to augment the iron losses. The advantage 
claimed for this type of plate is that no metal is cut to waste, 
the whole being utilised to form the magnetic circuit, and 
the cost of manufacture is reduced accordingly. 

As a set-off against this, we have to consider the fact that 
more iron must be employed than is actually required for 
the magnetic circuit; it is questionable, therefore, whether 
there is any real saving in first cost. 


Figs. 1, 2, anp 3. 


A better form of plate is shown in fig. 2. In this case 
there is no overlapping of the plates: a transformer made 
up of this type of plate would consequently be more effi- 
cient than if made up of plates like fig. 1. 

A form of plate which would be still more effective is 
shown in fig. 3. In this case the corners of the plate are 
cut away so that the distance (a) from the corner of the 
aperture is equal to the width (a) of the sides of the 
frame. 

These corners do not add anything to the effective cross- 
section of the magnetic circuit, while they tend to augment 
the iron losses. In order to obtain the shortest length of 
magnetic circuit, and at the same time yive the maximum 
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area of aperture for the coils, the aperture should be square 
—not oblong; as the square is by the nature of its geome- 
trical form, the rectangular figure which encloses the 
maximum area for a given perimeter. 

By an extension of the same reasoning, the plate shown 
in fig. 4 would give still better results. In this case the 
transformer plate consists of two annular plates joined at 
their peripheries. 

The plates might be divided along their horizontal centre 
line and afterwards clamped together, when the plates are 
assembled to form the complete transformer. 

This would be a good method of construction, as ready 
access to the coils could be obtained, should any repairs to 
the insulation be necessary. 

There is no superfluous iron in this form of plate. The 
plates would be individually more costly than the plates 
shown in figs. 1, 2 and 3, but it is probable that the total 
cost of the iron core would not be greater, for the diminished 
weight of iron required would compensate in a great measure 
for the increased amount of metal cut to waste. 
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A comparison of the weights of the above forms of plate, 
allowing the same effective area of magnetic circuit, in each 
case is instructive. 

Taking the area of: fig. 1 as unity, the relative areas of 
figs. 2, 3,an14, are as follows :—Fig. 2 = °834, fig. 3 = *792, 
fig. 4 = 697. The weights of complete transformers having 
the same sectional area of core in each case, and taking w to 
be the weight of a complete transformer made up of plates 
like fig. 1, would be :— 


Fig. 1 = w. 
» 2 = 
» 3 = ‘792 
» * = 697 Ww 


The weight of iron in a 10-kilowatt transformer, made up 
of plates as in fig. 1, working at an induction of 3,000 lines 
per square centimetre, was 592 Ibs. The corresponding 
weights for the other three types, assuming the section of the 
core to be the same in each case, were :— 


Weight of Tron loss in watts 
iron in Ibs. at ~ 100. 
Fig.1 ... 592 2868 


The iron losses being taken at full load. 

Comparing figs. 1 and 4, it will be seen that a reduction 
in the iron losses of 30 per cent. may be effected by a 
jadicious distribution of the iron in the transformer plates. 

The copper losses would be the same in each case, and for 
f “~ would amount to 119 watts. 
The best form of section for the core of the complete 
‘transformer, when built up of plates, would be equare, as in 
fig. 5, since the square is the rectangular figure which con- 
tains the greatest area with a given perimeter. Under these 
conditions, the length of the copper circuits would be a 
minimum for a given area of iron enclosed by them. 

In the case of small transformers such as are used on dis- 
tributive systems, it is of considerable importance to keep 
the length of the magnetic circuit as small as possible, 
because the magnetising current increases directly as the 
length of the magnetic circuit ; for this class of transformer 
it may, therefore, be advisable to make the length, }, some- 
what greater than a, fig. 5, thereby reducing the length of 
the magnetic circuit, although it involves a greater length of 
wire in the copper circuits, and consequently greater 0? k 
a The best relation between a and } can be found by 
trial. 

In the case of large sub-station transformers the no load 
current need not be considered, as the transformer can be 
switched out of circuit by the attendant when not required. 
The core of such transformers may therefore be made square, 
provided the cooling surface is sufficiently large. 


a transforming ratio o 


DOWN DRAUGHT FURNACE FOR STEAM 
BOILERS. 


Our American friends seem bent on solving their smoke 
question by way of the down draught furnace, an idea that has 
Fy been a favourite here but never attained great headway. In 
a America the considerable use of water grates in hard coal 
fe locomotives has familiarised them with this form of grate, 
and it seems to present itself asa means of securing the 
wished for down draught, and is described in Mr. W. H. 
Bryan’s recent paper before the American Society of Me- 
; chanical Engineers, as having rendered possible the down 
draught furnace with its good smoke record. We have 
previously described the Hawley down draught furnace 
as a furnace of two grates, the upper one with bars made of 
water tubes, and the lower grate of ordinary type, set to cateh 
the coked stuff sliced down from the upper grate. There is 
thus a bright coke fire on the lower grate, and this assists in 
the complete combustion of all gases coming from the upper 
or water grate. Needless to say some air must come in 
between the two grates to furnish oxygen for the combustion, 


Fr. 


and it must not be thought that the water grate is very 
durable. With good water it should last well, but with a 
sedimentary water the tubes are sure to burn out. The lower 
grate was an after thought. The earlier Hawley furnaces 
had only the water grate, but much fuel fell through and 
was lost, and the lower grate was added to retain this, 
and at the same time it was the lower grate, thus applied 
for quite a different purpose, that made the furnace a success. 
As now made the water grates slope 2} to 3 inches per foot 
of length to assist circulation, and the rear ends of the tubes 
are not now supplied with the upturned ends and riser pipes 
thought necessary when the grates were horizontal, but are 
simply let into a transverse cylinder placed below the boiler 
shell with pipe connections from each end to the shell, 
entering the shell just below water level. This arrangement 
with a similar front end transverse box connected to very 
near the bottom of the boiler shell, seems to secure the water 
grate against burning off of the tube ends in such quantity 
as had been the case when horizontal pipes were used. 

The act of combu:tion on a down draft grate is thus first 
one of distillation of the green coal, and next of the passing 
of the crude gases through a mass of incandescent coke on 
the grate. It is the action of a gas producer of limited 
depth supplied with too much air, and the results attained 
appear to show that the mixture of air and gases, much of 
which will be carbonic acid, are thereby sufficiently heated 
to burn off when supplied with a further amount of air in 
the space between the upper and lower grates, between two 
fires, which should be fairly effectual in securing the end 
desired. In practice about 90 per cent. of the total work is 
done by the upper or water grate, the lower one serving 
simply as a saver of the fuel which drops between the bars 
of the upper grate or is raked out by the slice. Tested 
against an ordinary grate, the Hawley grate is stated to have 
shown an efficiency superior to the extent of 21 per cent. 

It appears that there is still more or less risk of the burn- 
ing out of tubes, and there have been a few cases of grate 
renewals by reason of careless or ignorant use of the slice 


damaging the tubes by cross bending strain, and, of course, 


the furnace is considerably more costly than an ordinary 
furnace, and it cannot be used where the feed water is bad, 


‘or the boiler not accessible from the side for purposes of 


getting to the transverse drum; where the draught is in- 


Sufficient, or the boilers hard pushed, or where there is only 
a single boiler, whereby a single tube failure might 


stop work. The furnace has the advantage of not causing 
serious variations of temperature when stoking, as no 
cold air directly to the flues, but though applied 
during the past three years to 1,600 boilers of an aggregate 
240,000 horse-power, which are certainly strong evidence in 
its favour, the defects of the tubular grate are such that in 


the Thomas down draught furnace a brick grate is used, and 


this is anything but durable. Apart from its short life its 
working is excellent, but from 30 days to six months have 
been the limits. Even a four months’ average life would be 
sufficient to warrant the use of a brick grate with such advan- 
tages as it secures perfect combustion in the absence 
of the cooling effect of the water grate. As a fact, this 
grate is not being pushed during the search for a thoroughly 
refractory firebrick, a secret, like many other genuine secrets, 
that will take a long time in the seeking, but which, if found, 
would at once solve the vexed question of smoke. Indeed, 
there would be no need for down draught; cover-arching of a 
fire, even though only partially carried out, would be all that 
was needed in many cases, for already, with ordinary water- 
cooled furnaces in such boilers as the Marine, Cornish, or 
Lancashire type, the problem is all but solved, and only a few 
additional degrees of temperature are required to secure 
smokelessness with economy. 

Other down draught furnaces are described, one of which 
consists of side-by-side grates, the two outer grates being of 
ordinary type and the centre one alone of down draught type. 
On the whole, while there is no doubt that down draught fur- 
naces will be found excellent under special conditions, and 
can be made to fully pay for themselves, we doubt very much 
their universal, or anything approaching universal, — 
tion, until, if ever, we arrive at the gas producer, which is so 
excellent a form of furnace, and only needs air admission to 
the gases produced to secure perfect combustion of these 
gases that are, however, more economically usable directly 
in the gas engine. 


me, 
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MOORE’S ETHERIC LIGHTING SYSTEM. 


UnpeEr this somewhat fanciful title, Mr. D. McFarlane Moore 
describes an ingenious apparatus which he has invented for 
producing rapid electric waves of high tension similar to 
those produced in the Tesla apparatus. The air spark-gap 
has been used by Tesla and Ebert to abruptly start and stop 
a high tension current, and thereby produce short electric 
waves. But practical objections have arisen to this device 
from the fact that air becomes practically a conductor when 
a series of sparks are passed in rapid succession across the 
same gap. Insulating oils have been substituted for air by 
several experimenters, and by this means the abruptness of 
the discharge has been greatly increased, but here another 
difficulty has cropped up; the oil in course of time is car- 
bonised by the electric discharge, and loses, to a great extent, 
its insulating power. The shortest Hertzian waves yet pro- 
duced have been obtained by Prof. Rubens of Berlin by 
means of an oil spark gap 1 mm. in length. 

Mr. D. McFarlane Moore’s exceedingly novel and ingenious 
plan is to make his break in the circuit take place in a 
vacuum tube exhausted to the highest degree possible. A 
gap in such a tube becomes almost a perfect insulator, and 
Mr. Moore uses an interruptor consisting of a spring vibrated 
by an electro-magnet to make and break the circuit. The 
apparatus as arranged for illuminating a vacuum tube is 
shown in fig. 1. 

The vibrator or interruptor tube, p, is exhausted to the 
highest possible degree, and contains the vibrating 
spring, (, with an iron armature at the free end. This 
armature is attracted by the electro-magnet, c, placed 
outside the tube, and thus breaks the circuit of the generator, 
A, at the point of contact, F, inside the tube. The spring 
is found to vibrate at a rate of four to five thousand vibra- 
tions per minute, that is, three or four times as fast as the 
same vibrator would vibrate in air. The rapid and power- 
ful electric waves produced by this apparatus are transmitted 


1. 


to the metallic coatings or rings, s, s!, surrounding the ends 
of a vacuum tube, rR, exhausted to such a degree as will give 
the maximum luminosity. The terminals of the light-giving 
tube can be connected either directly in shunt around the 
break, or around the terminals of the coil. Lamps contain- 
ing filaments can also be operated with good results. The 
tension of the electric waves may be increased by making c 
a transformer and connecting the terminals of the primary 
coil to the generator, A, and the terminals of the secondary 
coil to the luminous vacuum tube or lamp. 

Though none of the attempts to obtain light by 
luminescence appear as yet to have produced a light of 
sufficient candle-power for practical lighting, yet the efforts 
of inventors in this direction may at any time meet with 
success. We do not find, in the description of Mr. Moore’s 
invention, any statement of the maximum candle-power 
which he obtains from one vacuum tube or lamp. His 
utilisation of the etheric gap for breaking circuit is, however, 
exceedingly ingenious, and will be of great interest to those 
engaged in theoretical investigations on Hertzian waves, if 
it is not of much immediate practical value. The produc- 
tion of electric light without heat would evidently lead to 
such an enormous improvement in efficiency on our present 
methods, that any advance in that direction is welcome. 


AN AMERICAN LIGHTING SYSTEM. 


In an article published by the Western Electrician, of 
Chicago, of recent date, a proposed scheme for lighting the 
West Side Park district, drawn up by Mr. Foree Bain, is 
discussed, and a somewhat lengthy extract given from his 
specification. The plant will have a capacity of 700 all 
night arc lamps of 2,000 C.P. each to begin with, and the 
station is so designed that the capacity can be doubled. 
This station confines itself exclusively to are lighting, and 
becomes an almost ideal field for economical operations, the 
lighting being estimated at a uniform load for 10 hours per 
day throughout the year, and, as Mr. Bain observes, this 
condition of affairs is not to be compared with the corres- 
ponding expense in the ordinary conditions of lighting. On 
the front page of the Western Electrician is given a pro- 
spective elevation of the station, which, to our English eyes, 
presents a rustic appearance. A curious fact in connection 
with this artistic picture and the diagrammatic sketches on the 
following page, is that the artist who was responsible for the 
picture is evidently lacking in the elementary rudiments of 
architectural drawing, for to apply the picture in question to 
the plan given, would involve the moving of the chimney 
from one corner to the opposite corner of the building. The 
arrangement of the machinery reminds us of the early 
engineering efforts in central station lighting, where one or 
perhaps two engines were employed to drive a common 
counter-shaft, from which a number of dynamos received 
their driving power. Mr. Bain provides for sufficient boiler 
power contained in four boilers to supply steam to one 
engine, of, roughly speaking, 500 horse-power, which will 
transmit its power to these dynamos by means of a common 
countershaft. It is amusing to note Mr. Bain’s alternative in 
the event of an accident to one of the cylinders of his engine, 
which is described as a compound condensing engine, each 
of the two cylinders being connected to separate cranks at 
right angles. He says there will be no difficulty in imme- 
diately disconnecting the high pressure cylinder in the event 
of a breakdown, and to employ the steam direct to the low 
pressure, at the same time obtaining equally satisfactory 
results by this arrangement, thereby ignoring the results 
which he predicts for the compound engine on account of 
its superior turning moment. The breakdown of the high 
pressure cylinder seems to be the only casualty with which 
Mr. Bain is expecting to have to deal, but the probability of 
a gross of minor accidents, each of which would render the 
engine temporarily unfit for commission, is entirely over- 
looked, and, in the event of, say, a hot main bearing, there 
could be no other result than the extinction of the light for 
an indefinite period. We may, in England, be somewhat 
behindhand, but we claim to be cautious, and it is not our 
custom to place all our eggs in one basket, but to provide for 
a reasonable amount of standby machinery, and we think 
that the arrangement referred to above of driving six 
dynamos from one engine without any standby whatever, is 
to say the least of it unwise. 

It is evident that the above risks run by Mr. Bain in not 
supplying any reserve engine power are not accompanied by 
any economy in the price per kilowatt in the original outlay, 
which does not compare at all favourably with our English 
stations in this respect ; indeed, many cases could be cited in 
which the cost per kilowatt is less than one-half of that pro- 

sed for the West Side Park Station, and it is well that 

r. Bain is not encumbered by having to provide for interest 
on the cost of the land or the buildings, which are to be 
erected on public ground. 

With reference to the cost of producing the current, 
Mr. Bain is not at all extravagant in his estimate of atten- 
dance required for the machinery in the power house. In 
England, where extra high voltages are employed, it is not 
customary to shut up one man alone in charge of six 
generators producing an E.M.F. of 6,500 volts each, so that 
Mr. Bain’s figure for attendance on the six dynamos should 
be doubled to represent a fair estimate of this outlay. 
Taking into consideration the very favourable estimates of 
Mr, Bain, it is found that the cost of running an arc lamp 
is nothing extraordinary, being as much as 41°04 dollars per 
year, 


ver 

h 

and 

his, 

lied 

foot 

ibes 

ipes 

are 

iler 

lent 

ery 

ater 

tity | 

irst 

ing 

on 

ited 

ned 

1 of 

ited 

rin 

Lwo 

ond 

is 

ing 

ars | 

ted 

ave 

nt. | 

rn- | 

ate i 

lice 

se, 

ar 

“| 
of 
in- 4 

nl 

mht { 

ing 

ate — or + | 

in 

in | 

nd | 
its 

ve 
be 

in- 

1ce 

his 

ily 

ts, 

id, ) 

od, 

a 

at 

‘| 
or 

ire 

ch 

of 

re. 

od 

ch 

a- 

sO 

to 

se 

ly 


790 THE ELECTRICAL REVIEW. __[vol.37. No. 944, Decemszn 27, 1895. 


STORAGE BATTERY APPLICATIONS." 


TuE discussion of storage battery applications before the American 
Institute of Electrical Engineers, on Wednesday evening of last 
week, was opened by the reading of a communication by Mr. Arthur 
E. Childs, the stated object of which was to present to the Institute 
the main facts and considerations concerning the application of 
accumulators in electric generating stations, both for light and 
ower. 

. It is an acknowledged fact, the author said, that the great varia- 
tions and fluctuations of the load on power circuits, especially those 
power circuits supplying trolley lines, are among the greatest diffi- 
culties which engineers have to contend against, and any appliance 
which will aid them to arrive at a satisfactory running of their station 
is regarded with favour. It is only in the ranks of those short-sighted 
engineers, where ignorance and prejudice are the rule rather than the 
exception, that there are found men who will refuse to consider the 
storage battery as an auxiliary. 

Mr. Childs explained that in bis communication the term “ varia- 
tion” was used to designate the change of current produced by the 
adding of lights on to a lighting station, or the cars or motors on to 
a power station, and the term “ fluctuation” was used to indicate 
those rapid and necessary changes of current taking place on the 
outside line, due to stopping or starting of cara, or throwing on or 
off of stationary motors. By the“ type” of battery, he eaid, is meant 
the slow discharge battery for a long period of service, or the rapid 
discharge battery fora few hours, or even Icss time of discharge. 

In the lighting station, he continued, if we bear in mind the usual 
form of curve, it will be remembered that the instantaneous changes 
of current are minute and almost imperceptible compared with the 
steady increase or diminution of the total current of the station. 
Comparing the lighting curve with the usual form of power station 
curve, it will be noticed that the instantaneous changes of the current 
are enormous compared with that in the lighting station curve. 
There is a similarity in the two curves in the fact that at certain 
hours of the day more cars are operated than at other hours, thus 
producing a general rise in the level of the power curve correspond- 
ing to throwiog on of a number of lights in the lighting curve. 

The introduction of a storage battery into a central station acts in a 
certain sense as a buffer between the external load and the dynamos, 
taking the shock of the variations without throwing the same on the 
engines, and bas the effect of reducing the average percentage varia- 
tion in load on the dynamo from a large amount to a very small one, 
making the operation of the machines more efficient. In fact, a 
storage battery acts as a regulator in this instance, maintaining as it 
dces a constant voltage at the switchboard. This introduces the 
question of the efficiency of engines with varying loads; and, leaving 
out of account the reports by engine builders, who are naturally in- 
terested parties, it is a fact that not many extended and careful 
investigations of efficiency under varying loads have been carried out. 
Prof. W. C. Unwin, of the Central Institution, at South Kensington, 
has shown, however, that a decrease of mechanical efficiency has a 
serious effect on the economy of working with a variable load, and 
with a load varying from 100 per cent. to 25 per cent. the efficiency 
decreases from 85 per cent. to 40 per cent. 

As applied to power stations, and especially where water power is 
used, the author considered storage batteries almost indispensable, 
and said he knew of several plants where the successful maintenance 
of a constant voltage on the machines is dependent upon the fact 
that an attendant sits by the governors of the wheels and regulates 
them by hand, the best water-wheel governor that has ever been 
produced not being capable of satisfactorily meeting the rapid 
changes in load. The stations in mind, he continued, are not small 
stations, as might be supposed at first thought, but are stations 
where several thousand horse-power and over are generated at certain 
hours of the day; and it is surprising that engineers of intelligence 
are still allowing their prejudices to prevent them from investigating 
the merits and value of accumulators as regulating governors in 
their stations. 

Mr. Childs mentioned the advantages to be obtained by the use of 
accumulators in railway power houses to straighten out the enormous 
fluctuations in load, and also referred to the application of storage 
batteries to illuminating plants, mentioning as notable instances the 
New York Edison Illuminating Company, the Edison Illuminatiog 
Company cf Boston, and the Lawrence Gas Company, Lawrence, 
Mass. In the latter case, he said, the battery is used in connection 
with the Edison three-wire system for carrying the peak of the load 
during the busy hours of lighting, and the entire load at noon, when 
the large mills on the Merrimac at Lawrence shut down, backing up 
the water into the river above, and entirely cutting off the supply to 
the wheels of the gas company, for some 25 or 30 minutes. 

The storage battery can also be used, he said, as a valuable adjunct 
to both power and lighting stations at points in their systems where 
it is difficult to maintain the voltage at periods of heavy load. In 
these cases the feeders are usually not sufficient to carry the whole 
current direct to the station, but during the periods of small load the 
feeders can be utilised up to their maximum allowable drop in poten- 
tial to charge battery sub-stations placed at these weak points. 
When the load at such points becomes greater than the capacity of 
the feeder, the battery comes into play and carries the load in con- 
nection with the station supply at that point, thus maintaining the 
voltage and doing satisfactory and valuable service. 

Referring to the use of accumulators in Europe, he pointed out 
the fact that more than 20 lighting stations, and several thousand 
isolated plants in Great Britain alone, and in Germany 5,000 isolated 
plants and 15 railway power plants, are using storage batteries. In 
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fact, he continued, 80 per cent. of all the central stations in Germany 

and Austria are equipped with storage batteries. In addition to the 

above, there are many stations in France, Italy, Holland, Belgium, 

— Norway, Denmark, and Spain, and two or three in Switzer- 
nd. 

One point which has contributed largely toward the success of 
storage batteries in Europe is the fact that engineers have endeavoured 
to obtain long life and high efficiency even at the expense of increased 
first cost, and instead of attempting to obtain a large output per pound 
of element, they have limited themselves to a reasonable number of 
ampére-hours per pound. The result of this has been that the bat- 
teries in use in Europe have shown great endurance and solidity. 
The experience, however, which has been obtained with many 
American batteries has not been so promising as on the Continent, 
owing to the lack of proper appreciation of them. It would be greatly 
to the advantage of American engineers if they would follow the lines 
laid down by their European confréres; and if, instead of waiting for 
some marvellous development in the manufacture of storage batteries, 
they should make use of the existing high class and efficient batteries, 
and by using them in a reasonable manner they would obtain 
valuable, and even remarkable results. 

Considering the efficiency of a storage battery, the author said the 
factors would tend to reduce it—loss in voltage and quantity of cur- 
rent—are not so serious as they have been in the past, and manufac- 
turers are at present able to guarantee a very high efficiency. In 
cells which were submitted to Prof. H. L. Callender, he stated, an 
ampére efficiency of 96°1 per cent. was recorded, the watt efficiency 
being 84 per cent. In certain instances, however, known to the 
writer, these efficiencies have been slightly exceeded, and complaints 
from central station managers that they cannot obtain efficient cells 
are now groundless, as with the efficiencies named, an eminently 
satisfactory service can be obtained. It must be borne in mind that 
a loss of 16 per cent., or even 20 per cent. in the efficiency of the 
battery does not mean the loss of the same percentage in the output 
of the station, as the battery usually supplies, approximately, or even 
less, of the whole output in watt-hours, and it is, therefore, from 
that fraction of the whole output that the loss in the battery must be 
deducted. 

Concerning the matter of cost of maintenance of a storage battery 
outfit, Mr. Childs stated that it is now usual for the manufacturer to 
guarantee a fixed annual percentage, varying from 10 per cent. in 
small plants to a smaller percentage in large plants, depending, of 
course, on the conditions of operation and the use to be made of the 
battery, a study of which will soon determine what percentage can 
be guaranteed. In first-class plants, well installed and operated by 
careful engineers, the cost of maintenance can be reduced to the 
vicinity of 3°5 or 4 percent. It is customary for the manufacturers 
to enter into a contract, in the case of large plants, guaranteeing that 
the cost of maintenance shall not exceed a certain percentage per 
annum for the period of contract. This can be carried out in two 
ways. Hither the lighting or railway company can pay the manu- 
facturer the percentage specified, every year, and the manufacturer 
will inspect and keep the battery in first-class condition, or the com- 
pany employing the batteries can inspect and order renewals them- 
selves, in which case should the cost of maintenance exceed the per- 
centage guaranteed, the manufacturer will not charge more than the 
specified amount. This isan exception rather than the rule, however, 
as the cost of maintenance is usually somewhat lower than that 
specified by the manufacturers, so that the company owning the 
battery is the gainer, by the difference in percentage. By athorough 
attention to details, both large and small, the percentage can be kept 
down to a very low figure; and it is to b2 regretted that the practice 
of engineers which prevails in Europe of treating the battery with 
care and consideration does not seem to exist among the engineers of 
this country, to the detriment of their own lightiog or railway plants. 

It must not be assumed from the above, he continued, that storage 
batteries require an inordinate amount of care and trouble. On the 
contrary, they do not require either great expense orcare. All that is 
demanded is regular and systematic attention on the part of those 
having them in charge. When such care is exercised, it is found that 
batteries perform a very valuable service, and largely reduce the 
operating expenses of the station—in many cases as much as 30 to 35 
percent. This reduction in operating expenses is, of course, due to 
the saving in cost of coal consumed, a saving which could not other- 
wise be obtained. Where water-power is employed, a storage battery 
enables the water-wheels to be operated for 24 hours, storing current 
while the station output is reduced toa minimum, and aiding the 
station during the busy hours of the day. In many cases this 
practically doubles the output of the station without increasing the 
cost of installation to acorresponding amount. In many cases where 
water-power is used it would be impossible to double the generating 
capacity of a station, as there would not be enough water at hand to 
give double the power. This is especially true in those sections of the 
country where the power of small streams has been utilised, and 
where the flow of water is continuous but not very great. In addition 
to the action of the storage battery as a receiver for storing the 
current while the station is not giving a large output, it also main- 
tains, during the operation of the station, a perfectly uniform voltage 
which would not be obtained with the varying load direct upon the 
water-wheels, on account of the difficulty in governing previously 
mentioned. 

When an entirely new power-plant is to be built, the writer had no 
doubt that by adopting the storage battery in the first instance, the 
initial cost cf installation would be less than for the plant not using 
storage batteries, and the cost of operation of the station will certainly 
be much reduced when the station uses storage batteries. In the case 
of existing plants which have to be extended, it has been proved that 
a kilowatt-hour capacity can be added more cheaply to the station by 
the addition of storage batteries than by the addition of generating 
machinery ; while, of course, the cost of operation is much reduced. 
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Referring to the primary cost of storage batteries, he stated that the 
cost per kilowatt-hour output is relatively greater for small cells 
than for large ones, since the cost of manufacture is reduced per 
kilowatt-hour in the larger sizes, whereas the jars and tanks which 
are used to hold elements do not decrease very much with the 
decrease in size of the elements. The cost of shipment and erec- 
tion are, of course, slightly less per kilowatt hour with the larger 
sizes than with the smaller ones, and, on the whole, the cost per 
kilowatt hour with the larger cells is less than with the smaller 
sizes. It is stated by the Electric Storage Battery Company that it 
is now installing large plants of Tudor type at a cost per kilowatt 
hour of about $37 to $40, which cost, it is understood, can be reduced 
in the larger stations. The question of cost, however, he concluded, 
is one which must be studied out in each case where it is proposed 
to instal storage batteries. 

Mr. Childs’s communication was followed by one from Mr. C. L. 
Edgar, presenting his experience with accumulators in connection 
with the large direct current incandescent lighting station in Boston. 

Mr. Edgar assumed, at least for the purpose of this communica- 
tion, that the perplexing questions which had so long involved storage 
battery construction had been disposed of, and that engineers in this 
country were now on equal ground with those across the Atlantic. 
He thought that the uses of accumulators might be classed under 
four principal heads, namely : 

1. To carry the peak of the load. 

2. To carry the entire load at minimum hours. 

3. Zo act as an equaliser or reservoir. 

4. For the equipment of annex or sub-stations. 

Referring to the use of batteries for carrying the peak of the 
load, he called attention to the fact that in all lighting piants there is 
a considerable part of the load which is present during a very small 
portion of the day— about two hours — during the winter monthe. 
This is due to the fact that a great many stores close at 6 o’clock in 
the evening and do not require light after that time, but do need it 
from dusk (which comes about 4.30 during the months referred to) 
until closing time. The 7 he said, of a large day load of 
motors, or a large night load, as of street lamps, did not affect the 

further than to change the height of the curve at those hours. 

r. Edgar thought it safe to assume that the peak of the load would 
represent from one-third to one-half of the total maximum load of a 
station, and stated that the company with which he is connected had 
found that one-hslf of the maximum load on the plant existed for 
about two hours per day ordinarily, and four hours under exceptional 
circumstances for the five winter months, and that the energy in 
kilowatt-hours generated for this short period demand represented 
only about 10 per cent. of the total number of kilowatt-hours for the 
year, 90 per cent. being steady load. This result, he said, went to 
prove the position taken by some engineers who had declared that 
a very large station could profitably be equipped with two types of 
apparatus, one half to be of the very vest obtainable, and the other 

cheap and comparatively inefficient, but reliable machinery, the 
high grade equipment to handle the steady load and the cheap appa- 
ratus, the intermittent or “ peak” load. The object in this would be 
the saving in interest on the cost of the cheap apparatus, which, he 
stated, exceeded the greater cost of operating this apparatus, because 
of the small proportion of the working hours during which it would be 
in use. Mr. Edgar considered that the application of storage batteries 
in such a case was obvious, and his — had installed them to meet 
the conditions specified—namely, to take care of the peak of the load. 

Discussing the second head, Carrying the entire load at minimum 
hours, Mr. Edgar thought that the nature of the load curve in 
America was against the use of accumulators for this purpose, the 
period of minimum load being too short to save a shift of men, or to 
save very much by banking or drawing fires. Experiments made by 
his company had demonstrated that ranning the engines 24 hours a 
day, charging the batteries during minimum load hours, and having 
them take the peak during maximum hours, was more economical 
than shutting down the engines and carrying the load with the bat- 
teries during minimum hours. 

Considering the storage battery as an equaliser or reservoir, the 
writer said his company had been particularly pleased with results 
obtained from the use of accumulators in this manner. It enabled 
one to foretell just what the load would be, and eliminated the 
necessity for starting up or shutting down generating sets as the load 
increases or falls off. is practice was to keep the battery constantly 
connected up with one or another, or all bus-bars, where it may be 
called upon at any moment to give or receive anywhere from 1 to 
3,000 ampéres, and he had found it practical by this means to 
operate the engines at never less than three-quarters load. He had 
found that the losses in the battery are compensated for more than 
four-fold by the increase in steam economy, and thought it impossible 
to over-estimate the advantages of storage batteries for imparting 
reliability and furnishing regulation to a distributing system. 

The use of accumulators for the equipment of annex stations, the 
writer stated, had not been practically investigated by his company, 
but he thought storage batteries would be particularly advantageous 
where the generating station could be located on some near-by water 
front, and small distributing stations scattered throughout the city, 
the distributing stations being equipped with accumulators. In 
closing, Mr. Edgar said that his communication was intentionally 
written upon somewhat narrow lines, because so much had recently 
been written upon generalities, that he deemed it advisable to brush 
these aside, and confine himself to specific cases. 

Mr. Nelson W. Perry then read a communication, the title of 
which was, “ Storage Battery or the Gas Engine as an Auxiliary.” * 

A communication by Prof. F. B. Crocker was then read by the 
author. Mr. Crocker’s communication covered very much the same 


* This was referred to in our leading columns last week.—Eps. 
Exzc. Rey. 


subject-matter as was discussed by Mr. Edgar’s communication, and 
the author therefore omitted in the reading such parts as duplicated 
parts of Mr. Edgar’s paper. 

Prof. Crocker divided the principal uses to which accumulators 
may be put in electrie lighting into the following classes: 

- 1. To supply pertable electric lamps. 

2. To take up fluctuations and thus steady the voltage or current. 

3. To furnish energy during certain hours of the day or night ard 
enable the machinery to be stopped. 

4. To aid the generating plant in carrying the heavier load, which 
usually exists for only an hour or two. 

5. To make the load on the engines more uniform by charging the 
battery when the load is light 

6. To transform from a higher to a lower potential by changing 
the battery in series, and discharging it in parallel, or vice versa. 

7. To sub-divide the voltage and enable a three or a five-wire 
system to be operated with a single dynamo. 

8. To supply current from local centres or sub-statiors. 

= of these applications he considered separately in the above 
order. 

1. Portable Accumulators.—The accumulator, the author stated, is 
practically the only means of supplying electric portable lamps or 
those which are not connected to a dynamo even if they are stationary. 
The serious drawback with portable accumulators is their great 
weight. For example, a standard size which weighs 100 lbs. yields 
10 volts and 5 ampéres, or 50 watts for 10 hours, which is just 
sufficient to feed one ordinary incandescent lamp of 16 C.P. This 
weight would be probibitive in most cases, in which the only way to 
carry the battery was by hand, but it might be allowable for lighting 
railway trains where the weight would not be so objectionable. 

2. Accumulators for preventing fluctuations, due to unsteadiness in 
the driving power, are often applied successfully. A dynamo driven 
by a gas engine, for example, may vary periodically in speed because 
of the explosive action of the ga3 in the cylinder, and a battery con- 
nected in parallel with the dynamo will have the effect of steadying 
the voltage. But improvements in design and construction, he con- 
tinued, tend to reduce unsteadiness of speed, and by the use of a 
heavy fly-wheel and an elastic connection between the engine and 
dynamo, the result is sufficiently satisfactory in most cases to make 
a battery unnecessary. An accumulator is generally installed in cor- 
nection with a small gas engine lighting plant to enable the engine to 
be stopped for a considerable portion of the time and save labour 
and attention, in which case the battery may also act to prevent 
fluctuations, but its principal function is the former one. 

3. Accumulators to enable machinery to be stopped dwring certain 
portions of the day or night.—The advantage of this application 
depends upon the fact that in almost every electric lighting plant 
there are long periods during the day and late at night when the 
number of lamps lighted is so small that it may not pay to run tte 
generating machinery. 

This plan also allows the machines to rest and cool down, which 
greatly facilitates cleaning and repairing. In a hotel, residence, or 
on board of a yacht, it may also be very desirable to stop the machicery 
and avoid the vibration and noise during the night. On the other 
hand, the addition of an accumulator to an electrical plant renders 
the latter heterogeneous, since the battery and its management differ 
so radically from the machinery and the handling of the same. It 
must also be remembered that the total investment is increased by 
the cost of the battery and its accommodation, because the genera- 
ting plant is perfectly able to carry the lcad put upon the battery 
since, by hypothesis, this load is a l'ght one. Hence the machinery 
might be rnn all the time, in which case the battery would be entirely 
unnecessary, and soflicient rest of the machinery could be secured by 
usiug different machines for the periods of light load on successive 
days. These statements are based upon the supposition that the 
battery is not used to help the dynamos at the time of maximum 
load, since this case was considered separately. 

4and 5. Accwmulators to aid in carrying the maximum load and 
accumulators to maintain uniform load on the engincs.—As Mr. Edgar 
had covered these cases so thoroughly, Prof. Crocker passed on to the 
next class. 

6. Accumulators used as transformers.—The writer pointed out that 
if the cells of a battery are arranged in series while being charged and 
in parallel for discharging, a high-voltage current will be required for 
the charging, and a low-voltage current will be given out, but the 
total amount of energy measured in watts is the same minus the loss 
of 15 or 20 per cent. which always occurs in accumulators. Such a 
method of transformation of potential, he suggested, might be 
employed in connection with long-distance transmission of energy, 
the current being sent over the line at high voltage, and converted to 
low voltage by accumulators for local distribution. For potentials of 
several thousand volts, which are commonly employed in trans- 
mitting long distances, the number of cells required would be so 
great as to make this of doubtful practicability compared with the 
ordinary stationary or rotary transformers, but it would give 
uniformity in load and other advantages which may be secured by the 
storage of energy. 

7. Accumulators used for sub-dividing voltage.—This application is 
similar in principle to the preceding. The most important practical 
case is that in which a dynamo of 220 volts charges a battery of 
corresponding potential and a three-wire system is supplied from the 
battery, the neutral wire of the circuits being connected to the middle 
point of the battery. This arrangement would avoid the necessity of 
running two dynamos and allow the battery to be placed in a sub- 
station near the districts to be supplied, so that it would only be 
necessary to run two conductors to that point instead of three. The 
same principle may be applied to the five-wire system. 

8. Accumulator sub-stations.—The installation of battery plants 
at local centres which are charged from the main station, would 
enable some of the conductors to be saved in a three or five-wire 
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system, as already stated. It would also make it possible to reduce 
the size cf these conductors, because the current which flows over 
them. could be kept practically constant, so that it would not be 
necessary to have them large enough to carry the maximum current 
consumed by the lamps, which may be several times the average 
value. This, of course, would give the same steady load on the gene- 
rating machinery as if the battery were located near it. 

Accumulators used for two or more of the above-named purposes.— 
Each of the different uses of the storage battery, the author stated, 
had been considered separately to avoid the confusion with which 
this subject is often beset, but as a matter of fact the employment 
of the accumulator for several of these purposes is the most common 
practice. As Mr. Edgar had stated, the combination of these dif- 
ferent applications rendered a plant not only more economical, but 
also much more flexible. For example, the battery may be utilised 
to help out the generating machinery at times of heavy load or when 
the latter is partially or wholly disabled. It often happens that it is 
difficult to produce or maintain sufficient steam pressure, owing to 
poor draught or othe¥ circumstances, in which event a battery enables 
the boilers to be temporarily relieved of some or all of the drain 
upon them while the pressure is being raised to the proper point. It 
may also be necessary or desirable to shut down the machinery, or a 
portion of it, for a few minutes, to make some repair, adjustment, or 
change of arrangement, connection, &c. 

It is also possible to feed some of the circuits from the battery 
while the others may be supplied at a higher or lower voltage by the 
machinery. In these and many other ways an accumulator may be 
a very convenient adjunct to an electric lighting system. The fact 
that it is so radically different from the machinery in its nature and 
action makes it very unlikely that the entire plant will be crippled at 
any one time, since the two sources of current are not exposed to the 
same dangers. An accident to the steam piping, for instance, might 
shut down all of the machinery, but it probably would not affect the 
battery, and vice versa, an accident to the latter is not likely to extend 
to the former. 

Mr. Carl Hering then read a communication entitled, “Past and 
Present Obstacles in Storage Battery Development.” 

Mr. Hering, in his remarks, said that the question which the engi- 
neer and constructor should discuss at present is not ‘Is a battery 
desirable ?” but rather “Why is it that storage batteries seem to 
have been untatisfactory?” and the question which concerns the 
capitalist is: “‘ Does it pay in dollars and cents to use the storage bat- 
tery, even if it is kept in a satisfactory condition by the makers?” 

The latter question, he said, can be disposed of in a few words. If 
the makers guarantee to keep the battery in a satisfactory condition 
for a certain rate per annum, or if they rent them, then it becomes a 
mere matter of calculation for each specific case to find whether it 

ys or not. In some cases it will be found to decidedly pay, in some 
it will be doubtful, and in some decidedly too expensive. Limiting 
ourselves to this country, and judging in a general way from a num- 
ber of storage battery installations, it would seem that the price at 
present (including, of course, the cost of maintenance) is such, that 
in perhaps the majority of cases the margin of profit to the user is 
s0 small or so doubtful, that it does not balance the supposed risk, 
The commendable practice of renting relieves the purchaser of this 
risk, which then leaves the question a mere matter of cost. A 
material reduction in the first cost and cost of maintenance would 
therefore at once turn the tables in many cases so decidedly in favour 
of the storage battery, that there would be little doubt left as to the 
economy, and it would render the practice of renting necessary in 
most cases. Cheapness, therefore, is one of the most important points 
which affect the outlook of the storage battery. 

Returning to the first question, “Why is it that storage batteries 
seem to have been unsatisfactory ?” Mr. Hering said that condition 
applied only to this country, as probably thousands of tons are, and 
have been in successful use abroad. In Germany, for instance, 
almost everyone of the large continuous current central stations is 
equipped with a battery plant ; in England they are used very largely 
for private plants, as also for central stations, and an English firm 
recently claimed to have sold a total of “six miles” of accumulators, 
placed in one continuous row, and a French firm is stated to make 
several tons a day. 

The chief reason why so few storage battery plants exist in this 
country, he thought, was that the accumulator companies have for 
years been so busy fighting each other’s patents, and have spent so 
much money in this litigation, that they have had neither time nor 
money left to manufacture and instal their batteries. But all this 
litigation had now come to an end, and this, together with the fact 
that many authorities now concede that for many, if not most pur- 
poses, the unpatented Planté type of cell is the better, removes the 
chief obstacle in the storage battery development in this country. 

Mr. Hering enumerated the chief diseases of the accumulators as 
follows :—Buckling, short-circuiting, sulphating, disintegration and 
dropping out of the peroxide. Many inventors, he said, have thought 
that most of these may be cured by a process of opposing or resist- 
ing their disastrous effects as distinguished from preventing their 
occurrence. Buckling has been opposed by main strength, short- 
circuiting by porous insulating sheets between the plates, falling 
out, by inclosing or locking the peroxide so that it cannot drop 
out, &c. Mr. Hering doubted the efficacy of these methods, and 
considered that to attempt to prevent the almost irresistible force 
of expansion of the peroxide from exercising itself by confining the 
material in an inelastic frame is a formidable and almost hopeless 
task. The inevitable result is, that one or the other must give way; 
if it is the peroxide, it will ultimately be crumbled by the pressure; 
if it is the lead, there will probably be buckling, or, at least, a 
separating of the contact surfaces at the subsequent contraction of 
the peroxide, and this inevitably results in the formation of that very 
objectionable layer of white sulphate which practically insulates the 
active material from its conductor, the consequences of which are 


sure to be fatal. The development ‘of the storage battery has also, 
he considers, been greatly retarded by the fact that it was in the 
hands of mechanical engineers instead of chemists. 

The careful constructor, Mr. Hering thought, should attack the 
problem in a different way, and a satisfactory one would be to con- 
struct the plates, if possible, so that the prime causes of trouble 
cannot arise, no matter what mistakes the attendant make, or what 
emergencies the battery may be called upon to meet within reasonable 
limits. The chief evil effects are apparently caused by too rapid 
charging and discharging, and what should be done is to try and 
construct the plates so that they are adapted to high rates without 
a great loss of efliciency or capacity. The ideal method would seem 
to be a vertical lead plate to act as a good conductor, with an ex- 
tremely large surface and a very thin layer of peroxide on it, freely 
exposed to a large quantity of acid, which is capable of circulating 
rapidly. That such a plate may be made to have a far greater 
capacity per pound of plate for rapid discharges, and at least equal 
for slow discharges, as compared with the best thick, porous plate, 
has been shown by experience. The great capacity is doubtless due 
to the fact that the active material is more completely utilised, as it 
is all close to the conductor, and freely exposed to the acid. The 
capacity of such a plate will evidently be effected only slightly by 
the rate and the loss of voltage, and therefore the watt efficiency will 
depend more on the conductivity of the lead than on the acid be- 
coming too dilute in the immediate neighbourhood of the active 
material. To obtain high rates, accompanied by good efficiency and 
capacity, there is little doubt that the best way is to use large 
surfaces rather than to try to resist the evil effects of high rates 
mechanically. 

In rapid charging, the acid becomes too dense in the pores of a 
thick mass of active material if the circulation does not keep pace 
with the demand; this dense acid softens the peroxide, and there is 
a tendency to form gases when the proper chemical action cannot 
keep pace with the current. Both the softening and the mechanical 
effects of the gases are injurious. What was said regarding porosity 
and the ideal plate applies therefore also to the charging. The nega- 
tive plates being soft and tough, are not so easily injured, but unless 
the acid can circulate very freely, there will still be a lowering of the 
voltage like with the positive plates, and probably also a lowering of 
the ampére-hour capacity. 

The contact between tke peroxide and its conductor must be very 
good, for, if poor, then a white sulphate forms at the surface, which 
practically produces an insulating layer, and disastrous effects are 
then inevitable. The ideal contact is obtained when the peroxide is 
formed on the lead electrolytically, as in the Planté processes. 

The peroxide will insist on expanding during the discharge, and on 
contracting during the charge. It would be much better to accept 
this as an inevitable fact than to try to keep the material from obey- 
ing the laws of nature by forciby confining it within an inelastic 
frame. The best solution seems to be to have the active in the form 
of an extremely thin layer over a large surface, and formed from the 
lead itself, as this increases its adhering properties. If such a layer 
can be made porous, and if the surface is made up of small facets, 
there will be little tendency to buckling or scaling. 

The gradual washing away of the surface of the peroxide, and the 
slow peroxidation and consequent disintegration of the lead support, 
seem to be absolutely unavoidable; but there is one way of meeting 
the difficulty, which has recently been applied, and which seems to 
be a much more rational and effective solution of this vexed problem, 
at least when lightness and smaller first cost are desired. Instead 
of making the positive plates heavy and expensive, they may be 
made very light, cheap, and easily replaceable; their life may then be 
shorter, but the battery will be as good as new whenever these 
perishable parts have been renewed; their life is soon known to the 
user, and he can readily then determine for himself how much he 
must allow for amortisation. Such a method, to be successful, re- 
quires that the old plates and sludge be converted at a small cost 
into new plates; this, it seems, can now be done, and Mr. Hering 
believes that this alone will have a very important bearing on the 
outlook of the storage battery, at least for portable cells, such as are 
required for traction and many other purposes, or for both portable 
and stationary plants if the first cost is an important factor. Such 
a method becomes practicable only when the chief factor in the cost 
of the plate is the material, the cost of labour and forming being swall. 

For stationary purposes, in which the only objection to the weight 
is the first cost of the lead, good storage batteries have been used 
abroad with success for some time, provided the rates of charge and 
discharge are kept low; but this is not true of batteries for accu- 
mulator traction, which Mr. Hering states is the ideal system, as has 
been repeatedly acknowledged by good authorities, and he considers 
it probable that this field for batteries is very large, and perhaps 
larger, than that for stationary work. . 

For this very trying work, he believes the only batteries which 
have a promising outlook are those which have a very large surface, 
very small depth of active material formed electrolytically, and a 
very free circulation of the acid. The lead frames should be made 
only thick enough for proper conduction, the batteries must be cheap 
in first cost, and the positive plates should be capable of being re- 
placed comparatively frequently at small cost. They should be pro- 
portioned so that a discharge corresponds to one trip of the car—and 
only one. Toclaim as an advantage that a battery can run a car, 
say, four trips, is mere deception, and to the intelligent engineer it is 
simply an admission that it can do no better. No one would think 
of carrying four relays of horses on a trailer of a horse car, and why, 
he asks, should the equivalent be done with the storage battery unless 
it is that the battery can do no better, and that it cannot be 
discharged rapidly enough so that the capacity and weight may be 
reduced to that required torun only one trip? The ideal, Mr. Hering 
considers to be a single-trip discharge. If the rate for a four-trip 
battery could be increased four times without materally affecting the 
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capacity, its weight and capacity for a single-trip discharge would 
Ss. need be only pat na asgreat. The charging rate should 
also be equal in hours to the mean discharge rate, or else it will take a 
plant of more than two sets of batteries toa car. 

Mr. Hering summarised his discussion as follows: Cessation of 
litigation and the development of the Planté type of cells make the 
storage battery outlook in this country much brighter; the cost of a 
guarantee storage battery seems in many cases to be too nearly equal 
to that of the direct generators to encourage their general adoption. 
A reduction in the cost would therefore open a large field, much larger 
than in proportion to the reduction; the renting of accumulators 
seems a commendable method for introducing them. Most of the 
diseases which storage batteries are subject to could be avoided or 
made much less disastrous by having large surfaces, small depth of 
active material and free circulation. The first cost would be reduced 
and the vexing question of the uncertain amortisation ssttled, by a 
light, short-lived, cheap, positive plate and a cheap process of re- 
converting old into new positive plates. Storage batteries for slow 


discharges have been a success abroad ; a very large additional field 


would be opened by a light, cheap, rapid-rate cell. 

The objection to a plate with a thin layer of active material is that 
it may not retain its charge as well as one with a thick layer or pellets, 
but in most cases in which rapid rates are desired, or cannot 
avoided, the small loss in standing is probably more than balanced by 
the fact that the plates are not injured by rapid rates. Asa rule, 
long periods between charges go hand in hand with slow discharges 
and objection to great weight, while short periods between 
charges, high rates of discharges and lightness, usually go together. 

In conclusion, Mr. Hering made the following recommendations 
in he interests of engineers who may have to calculate accumulator 
P 

That rates of c and discharge be designated in howrs and 
fractions, the current (or for power purposes, the watts) during that 
time being considered to be kept constant. There can then be no 
mistake as to what is meant, as this represents the time in hours 
during which a cell will continue to give a practically constant cur- 
rent before the voltage falls below its limit. That efficiencies and 
capacities be always accompanied by the corresponding rate in hours. 
That in giving an efficiency it should always be stated whether it is 
for ampére hours or watt hours. That for portable batteries intended 
for power purposes the capacity be given in watt hours instead of 
ampére hours, and that the weight given be that of the complete cell 
ready for use, as distinguished from the weight of the plates alone. 

A short communication was next presented by Mr. Reckenzaun, 
who stated that owing to the fact of his absence in Europe, from 
which he had only just returned, he had not had sufficient time to 
prepare a more comprehensive paper. 


Tue Discussion. 


Mr. Wolcott expressed the opinion that Mr. Edgar’s paper was 
exceedingly timely and important, in that it presented an account of 
what had actually been accomplished in practice, and did not theorise 
as to what might or might not be accomplished. Referring to Mr. 
Perry’s figures on the consumption of gas by gas engines, Mr. 
Wolcott thought that 15 cubic feet per horse-power-hour was an 
exceedingly low figure, and expressed his doubts as to whether such 
results were possible. Mr. Perry replied that he had merely given 
15 cubic feet as the figures which were claimed by some manufac- 
turers, but thought that he had explicitly stated that in practice a 
figure of 17 or 18 cubic feet was the most economical so far obtained ; 
in figuring out the results given in his communication, he had based 
his calculations upon the consumption of 25 cubic feet per horse- 
power-hour. 

Mr. Edgar, referring to Prof. Crocker’s proposed use of accumu- 
lators as transformers, charging them in series and discharging them 
in multiple, said that the objection to such practice was that the 
same mains could not be used for charging and discharging the accu- 
mulators, whereas if the accumulators were charged at about the 

tential of the lighting mains, the dynamos and accumulators could 

th be connected with the same mains at all times if desired. Con- 
cerning the comparative cost of accumulators and a regular gene- 
rating plant he stated that his company has just had installed 
accumulators at a cost of $50,000, of the same capacity as a steam and 
dynamo plant which would cost $65,000, its capacity being reckoned 
in kilowatts, of course, and the. batteries had a guaranteed efficiency 
of 75 per cent. Referring to the matter of depreciation, Mr. Edgar 
stated that the Euro’ company which had furnished his accumu- 
lators guaranteed a depreciation not exceeding 6 per cent., and that 
the same company’s practice in Germany was to make a 4 per cent. 
guarantee, of which 75 per cent. of its customers declined to avail 
themselves, because results showed that their depreciation did not 
exceed 3 per cent. 

Mr. H. Ward Leonard called attention to the application of storage 
batteries for the regulation of the speed of motors used in elevator 
and kindred service. He regarded patent ligitation merely as an 
excuse, and expressed the opinion that the reason storage batteries 
had not come to the front more rapidly in this country was that no 
meritorious battery had hitherto been produced. He stated that he 
had installed a great many dynamos and a considerable number of 
accumulators during the past 10 years, and while all of the dynamcs 
installed were still in use and giving good service, not one of the 
storage-battery 1. had survived. “This may be because I put 
them in,” he added. Referring to the comparative cost of a storage 


battery and a steam and dynamo plant, he thought that in making 
such comparisons, the cost per kilowatt capacity of an engine should 
be based upon the mazimum safe capacity of that engine, and not 
upon its rated capacity. He said that he did not agree with Mr. 
Edgar that a storage-battery plant was cheaper than a steam and 
bP agree plant of the same capacity in watte. He had never been 

le to buy batteries at less than $180 per kilowatt capacity, operated 


at their guaranteed rate, and even Mr. Edgar’s figure of $120 per 
kilowatt capacity, was not cheaper than a steam aud dynamo plant. 
Mr. Edgar replied that the element of overload for storage batteries 
was about equal tothat of a steam and dynamo plant, and that the 
cost per kilowatt capacity of the former was based on about the same 
load as for the latter. 

Mr. Entz, referring to the matter of depreciation, said that for the 
last year he had been in and around the Tudor factory in Germany, 
and that all the engineers he met in that country agreed with Mr. 
Edgar as to depreciation. He said that the practice of the company 
manufacturing the Tudor battery was to guarantee a battery irre- 
spective of its discharge rate, and that it had made money on its 4 per 
cent. guarantee. 

Mr. Blizard expressed the belief that it was impracticable to 
operate gas engines driving large dynamos connected in parallel, 
which would be necessary in order to take care of the peak of the 
load with gas engines in a large station, as proposed by Mr. Perry. 
He also stated that American gas engines very nearly approximated 
the efficiency of those of foreign makes, and referring to Mr. Perry’s 
statement as to the extensive use of the gas engine in European 
central stations, he called attention to the fact that there were very 
few of those stations which did not use accumulators in connection 
with the gas engines. He expressed the opinion that previous 
storage battery practice had been wrong, in that manufacturers had 
— the specific conditions under which batteries were to 


Mr. E. T. Birdsall thought that the trouble with storage batteries 
had been that the batteries so far installed were invariably too small 
for the work to be performed, and stated that he had recently dis- 
placed a plant of 300 ampére hours capacity with one of 800 ampére 
hours capacity, which was not made larger because that was the 
biggest one his customer would buy. If he had had his way, he said, 
he would have made it a 1,600-ampére plant. 

Mr. Appleton criticised Mr. Perry’s proposition of running gas 
mains to an annex station for the operation cf engines at that point, 
and thought that as the copper conductors were there anyhow for 
distribution purposes, they might as well be used for transmitting 
current to the sub-station. Mr. Perry replied that the object in 
using the gas mains was to render unnecessary the copper conductors, 
and that it was not his proposition to have both gas pipes and copper 
wires extending from the main station to the sub-station. 

Mr. Childs criticised Mr. Hering’s suggestion that the best practice 
for railway work would be to have a car equipped with a battery 
which wonld only last through one trip, and asked Mr. Hering what 
he meant by one trip Mr. Hering replied that one trip was the 
work of a car from the time it left the power house until it got back 
again, and said that he thought that this was so obvious that it 
needed no explanation. Mr. Hering again called attention to the 
fact that there was much confusion in the rating of accumulators, 
and thought that when prices and capacities were given the discharge 
rates should invariably be stated also. 

Mr. Lieb took exception to Mr. Hering’s statement that one of the 
troubles of the storage battery was, that it had been left too much in 
the hands of mechanical engineera, and had not received sufficient 
attention from competent chemists. Mr. Lieb thought that what 
success the storage battery had so far attained was almost entirely 
due to the work which had been put upon it by mechanical engi- 
neers. 

Owing to the lateness of the hour, the discussion was here declared 
closed, and the meeting adjourned. 


THE ARCHBUTT-DEELEY PROCESS OF 
WATER SOFTENING. 


Since the purification of water containing lime salts in solution was 
first performed, about 1841, by the well-known Clark process, 
numerous types of apparatus have been employed to carry the system 
into effect. One of these, which is distinguished by the addition of 
an extra detail, is that of Messrs. Archbutt and Deeley, whose a 
ratus is Leing used to soften some 30,000 gallons hourly at the Mid- 
land Railway works at Derby. The basis of most water-softening 
mesg wang is the fact that lime carbonate is alm2st insoluble in water, 
ut lime bicarbonate is soluble. It is the bicarbonate that is the 
chief scale-producing factor in most hard waters. Sulphate of lime 
is also about on a par with carbonate, and in some districts exceeds 
the carbonates, while about London the carbonate is the principal 
lime salt. Then there is carbonate of magnesia, whose water harden- 
ing power is on a par with the similar calcic salt. There are also 
chlorides of soda and magnesia, and other salts of soda not 
amenable to ordinary treatment, but being very soluble, they may be 
allowed to collect until sufficienly saturated to be blown out. The 
two principal salts cf lime, however, are the great scale formers, the 
first Teles precipitated at 212° F., because at that temperature the 
excess of carbonic acid is driven off and the lime is rendered inso- 
luble, whereas the sulphate of lime only precipitates at higher tem- 
ratures, and forms what is known as permanent hardness to 
istinguish it from the temporary hardness, which is removed by 
boiling, as above. Clark’s principle of treatment consisted of adding 
slaked lime (hydrate of calcium) to the hard water in just sufficient 
quantity to remove the excess of carbonic acid which rendered the 
lime carbonate soluble. The removal of the gas thus caused the 
carbonate to precipitate, and the added lime also precipitated, being 
converted to carbonate itself by the absorbed carbonic acid; thus 


Ca CO, + CO, + Ca OH, O = 2 Ca CO; + H,0; 
a proportion of water being set free from the elaked lime. 
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. With sulphate of lime the addition of soda is necessary, thus ., 
Ca SO,.+.Na, CO; = Ca CO; + Na, 80,; 


the esult being carbonate of' lime as before,‘and sulphate of soda— 
’ a véry solubl: ealt, only to be got rid of ultimately by blowing out. 
: — and carbonate of magnesia (Mg CO; and’ Mg SO,) are deailt 
with exactly as their corresponding lime salts with the formation of 
> lime carbonate-and sodium sulphate respectively, and in each case of 
. Mg OHO, or hydrate of magnesia. Where both carbonate and sul- 
phate of lime is present, it was shown many years ago by the late 
Dr. Angus Smith, in a report to the Manchester Steam Users Asso- 
ciation, that the treatment should embody’ the addition of caustic 
‘soda in place of sodium carbonate. ‘The caustic soda took up the 
carbonic acid from the lime carbonate, and becoming carbonate of 
‘soda, then attacked the-sulphate-of lime. The amount of caustic 
soda to be added:was thus just sufficient to produce the carbonate 
- necessary ‘to corivert the lime sulphate. The proportions, of course, 
depend upon the relative proportions of the lime salts in the water. 
-When lime carbonate is'thus separated out from water, it is in micro- 
« scopical particles, and does not readily precipitate. ‘These particles 
- aggregate and become heavier; they then sink, and the water clears. 
+ It-was found that if some old precipitate was stirred up with the 
- newly treated water, the old particles formed nuclei, round which 
: the new deposit: could crystallise; and this fact is made use of in the 
-Archbatt and-Deeley' system. ' They use a couple of tanks in their 
system. ‘ Ultimately they are filled with the water to be treated, the 
lime water is run in in sufficient quantity; also any soda that may be 
- required, and sometimes’ a little sulphate of alumina. These are 
blown in with steam and thoroughly mixed. A test is next made 
with nitrate of silver—an excess of ‘lime producing a brown colour, 
the’proper proportion a faint straw tint. 
The mixture is now ready for settlement, and to facilitate this, air 
is: forcibly injected by perforated pipes laid in the bottom of the 
tank. This stirs up the old deposit, of which a quantity is always 
allowed to' remain, and’ then the tank is left to subside. The top 
water quickly clears, and is drawn off by a floating outlet pipe, and 
a3 the water is drawn off always’ from the surface, the fullest clarifi- 
cation is permitted in the lower part of the tank. Water containing 
organic matter like that of a river, or with sewage pollution like that 
supplied by the London water companies, does not clear so rapidly 
as:spring water, hence the addition of the alumina to serve as a 
coagulating agent, and so hasten the precipitation. Probably the 
magnesia is deposited like the lime, but to some extent it is also con- 
verted, as shown, into hydrate, which is apt to deposit in injectors 
and valves, and to clog them. ‘ To prevent this, Messrs. Archbutt and 
Deeley recarbonate: the water after treatment, and reconvert this 
magnesium.hydrate into carbonate; which will now pass forward to 
the-boiler without depositing onthe way. The carbonic acid gas is 
made in a small ¢oke stove and blown into the water by steam. 
The following is an analysis of the water used by the Midland 
Railway at Derby :— 
Grains per gallon. ~ 


' Carbonate of magnesia 
25°74 
Calculated hardness, 17:9°. - 
After treatment, the following analysis is given :— 
Carbonate of lime ___... 2°25 
Carbonate-of- magnesia... as we 
Carbonate of soda ..... 0°85 
Sulphate of soda... 11°33 
20°47 
Calculated hardness, 4°8°, 


_ The increase of silica and sodium chloride is due toimpurity in the 
ingredients employed, and comes in ay oad with the soda ash. 

The sulphate of soda is increased by the equivalent of sulphate of 
lime removed. The total solid matter is not therefore much reduced 
in weight, but it is changed in nature; is more soluble and less 
destructive of soap. The water is therefore softened. Purer soda 
would thus give better results. The advantages claimed for the 
Archbutt and Deeley processes, or rather the apparatus, is the stirring 
by air of the treated water with the old deposit to facilitate settlement 
and the recarbonating of the magnesium hydrate, to prevent clogging 
of the valves and injectors. Trade refuse is also treated by the 
system, and, of course, every water requires its own particular treat- 
ment as regards the ingredients to be employed, dye stuff in trade 
Tefuse being a difficult thing to remove, because it must be taken up 
by solid matter, and precipitated in that way. One of the worst 
impurities found in water is magnesium chloride. It is of special 
danger where high pressure steam is used, because it is an unstable 
salt, and decomposes to esia and hydrochloric acid. Steam 


magni 
users who are troubled with this salt may improve matters by adding 
common salt, the effect of which appears to be to add to the 
stability of the magnesium chloride, possibly, by giving greater 
chemical equilibrium to the general mass, as to which there is much 
room for study, the action of feed waters being, we think, considerably 
different since the introduction of higher pressures. There are some 


waters that are amenable to no kind of treatment. Such are the 

waters containing lime sulphate, and a full dose of soluble salté that 
cannot be changed. The lime sulphate only adds its further quota 
“to'the already existing soluble matter, and there is a danger of super- 

saturation occurring ina steam boiler, if blowing-out is not attended 
‘to. ‘For most waters, however; the devices of Archbutt and Deeley 

are well calculated to carry out the continual softening of water for 
- largé‘users, and, at the same time, the recarbonation process will get 

the softened water through: the fittings, where it is apt to cause 
‘trouble. 


THE EFFICIENCY OF WORM GEARING. 


WE referred in a recent number to the use of worm gears for 
electric motor gearing, and we instanced the worm gearing 
of the Wilkinson tramway engine as an example of a gear 
which was at least so good that, when running down hill without 
steam, the engines which carried the worm upon their crank shaft 
were made to revolve through the driving of the worm by the wheel. 
We thought that this was a proof that there might be a worm gear 
that had an efficiency of more than 50 per cent., and that, given good 
design and lubrication, a worm gear might be run without excessive 


wear. 

This subject has since been referred to in the Mechanical World, 
and a worm gear made at Oerlikon works is described, having a worm 
of 34 inch diameter, engaging a bronze wheel of 28 teeth and 14} 
inches diameter, the whole running in an oil box, and at 1,500 
revolutions per minute, giving 21 B.H.P., with an efficiency of 87 per 
cent. (we believe 78 is intended). The worm is double-threaded. 
Mr. E. Kolben, of the Oerlikon works, believes that over 80 per cent. 
efficiency could be obtained under suitable conditions of speed and 
design, and he advocates a starting speed of 20 to 40 feet per second 
and worms of large diameter. The worms should be turned out of 
solid steel, tempered and polished and run in a bath of oil, when, 
with bronze wheel, the frictional coefficient may be as low as 001 or 
0 005, and such gear will wear for years. This type of gear would 
certainly, if thus satisfactory, make an admirable gear for motorcars, 
the speed being at once reduced 10 to 20 times from the motor. 

The design of a worm gear is far from easy. It is common to 
hear it said that a worm is simply a form of rack with teeth of curved 
outline, and that the worm wheel needs only be formed on this sup- 
position ; but such is not the case by any means. The longitudinal 
section of a worm would show the form of the tooth or thread where 
it gears with the middle of the breadth of the wheel, but 
this section—taken upon a radius or diametral line—js 
not the thread section at any other part of the wheel 
breadth. To show the form other than at the middle breadth of the 
wheel, other sections of the worm need to be taken parallel to the 
diametral section, and it would then be perceived how the threads, 
as seen in section, varied from the diametral section. Now, it is this 
curiously-shaped rack tooth which advances upon the teeth of' the 
worm wheel, and itis obvious, therefore, that the teeth of the latter 
must vary over their whole breadth, if they are to gear properly with 
the worm. Hence the desirableness of making worms of as large a 
diameter as possible, in order that the breadth of the wheel necessary 
for strength shall subtend as small a portion of the worm as possible. 
Properly speaking, without an infinity of care, it would be difficult 
to find the exact tooth for the wheel. The tooth form might be 
found at three or four points in the breadth of the wheel, andthe 
rest of the tooth carved to’ a surface passing through these points; 
but the. better plan is to cut a: worm into a milling tool, and mill out 
a worm wheel pattern from which to cast. Such a pattern needs to 
be in halves, being divided at the middle breadth of the teeth into 
two wheels by a circumferential division. A worm wheel thus cast 
cannot fail to be as correct as ible. In using such a worm as 
above described as a milling tool, the worm and wheel should -be 
revolved together by means of another worm and a wheel of very 
narrow face, so as to preserve the correct relative positions of the 
worm—or, as it would now be termed, the hob—and the wheel. The 
finished wheel is, of course, hollow on the face, fitting the curva- 
ture of the worm, and the outer ends of the wheel teeth will be found 
of very different form from the centre portion, which, as 
stated, may be simply designed as an ordinary rack wheel. 
The importance of having the worm large in relation: to the 
breadth of the wheel becomes apparent, but there is, of course, 
a limit to worm diameter. This limit is dependent upon the speed 
of revolution, too great a worm diameter implying a high velocity of 
rubbing contact with the wheel. Wilkinson’s worms were large. -We 
have not the figures by us, but they were probably 7 inches gross 
diameter, and the teeth of the wheel did not thus depart far from the 
form they would have if driven by a rack. It is necessary to re- 
member, that for each tooth moved by the worm wheel, the worm, 
when single threaded, must move a whole circumference in pressure 
contact with the wheel, and that even with a small coefficient of fric- 
tion the product of the pressure, which in a tramcar will be greater 
than the tractive force, and the worm velccity may, with the- coeffi- 
cient, be quite a large figure. Thus with a coefficient of 0°01, and a 
worm wheel of half the diameter of the driving wheels, each pound 
of tractive force, where the speed ratio is reduced 20 times. in the 
gear, represents 7 x 2 x 20 x d x 0°01, or nearly 13d pounds per 
revolution of the driving wheels, @ being the diameter of the worm. 
Thus, if the car advances 9 feet per revolution, and energy has been 
expended of 9 foot-pounds, a worm of one-half a foot in diameter will 
swallow 6} foot-pounds, the efficiency being thus only a little 
over #ths; actually 0°58. With the possible coefficient of 0°005, the 

efficiency would be 0°73. Hence the need of the bath of oil to wash 
all gritty particles off the rubbing surfaces, without which abrasion 
is apt to be set up. 
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'-ENERGY LOSSES IN DIELECTRICS. 


Ir is well known that when condensers are placed in circuits 
with rapidly alternating currents, a considerable amount of 
heat is developed in the dielectric. Many investigators have 
worked at this interesting subject, since the experiments of 
Siemens, first in 1891, brought it into notice. The latest 
experiments by Eisler, described in the Zeitschrift fiir 
Elekirotechnik, June 15th last, have determined how this 
loss varies with the capacity of the condenser, the tension, 
and the frequency of the alternating charging current, and 
om to decide to what properties of the dielectric the loss 
is due. 

From an excellent account by Gasnier,* of ihe work of 
— investigators on the loss of energy in dielectrics, we 
earn that Steinmetz first measured these losses of energy in 
a paraffined paper condenser of 5 microfarads capacity with 
an alternating current having a frequency of 170. He found 
that the loss was about 12 times as much as that created by 
a-continuous current; he also found that this loss increased 


-in proportion to the square of the tension. Steinmetz con- 


sidered this loss was due to some property of the dielectric 
analogous to that which, in the magnetic metals produces 
hysteresis. This explanation has not received much support 
from subsequent investigations; KHisler, in fact, in his latest 
experiments, referred to above, considers that he has 
shown that dielectric hysteresis, in the strict sense of the 
term, has no existence. 

M. Arno ¢ constructed an apparatus which showed that a 
rotating electrostatic field exercised a turning ¢ffect ona 
dielectric cylinder suspended in it. This experiment being 
exactly analogous to an experiment made by Ferrari with 
the rotating magnetic field, Arno concluded that it was due 
to an effect in the dielectric analogous to magnetic hysteresis. 
This effect, however, is capable of a different explanation. 

The experiments of Bour and Rayleigh to determine the 
value of permeability as a function of the induction, showed 
that iron exhibits a retardation of magnetisation which is not 
due to hysteresis proper, and which -prevents the magnetic 
condition from following rapid variations of the magnetising 
field ; this phenomenon occurs especially with feeble mag- 
netising forces, for which the permeability of the iron is 
constant. Ewing has named this effect: viscous hysteresis, 
and it gives rise to a loss of energy in a ean | varying 
field which increases with the frequency: The loss from 
hysteresis proper is indépendent of the frequency, and in 
this circumstance we have a means of distinguishing between 
these two kinds of loss.. Another peculiarity of viscous 
hysteresis is, that the final value of the induction diminishes 
when: the frequency of the cyclic variation of the field in- 
creases. To decide, therefore, whether the loss of energy in 
dielectrics is analogous to ordinary magnetic hysteresis or to 
viscous hysteresis, we can apply the above two tests. The 
experiments of Northrup{ showed that dielectrics in a 
cyclically varying electrostatic field exhibit both the charac- 
teristics of viscous hysteresis. The value of the specific in- 
ductive as was greater for a slowly varying field than 
for a rapidly varying field. 

The Arno effect _may taking 
place in the dielectric analogous to viscous hysteresis. 

Hess § attributes these losses to the Laaente of 
dielectrics, i.¢., to the existence in them of conducting par- 
ticles through which veritable currents circulate. M. Hess 
— a condenser, having a heterogeneous dielectric, to two 
condensers mounted in series, one having an infinite resist- 
ance, and the other the resistance of insulation. Calculation 
shows that such a condenser will retain residual charges, and 
is, in fact, equivalent to a condenser with viscosity. Car- 
pentier has verified these predictions by experiment. 

M. Charles Borel has arrived at similar conclusions to 
Hess, and attributes the Arno effect to this internal con- 
duction. 

Porter || and Morris, from experiments on a paraffined paper 


condenser, came to the conclusion that no such thing as’ 


* L’Industrie Electrique, p. 425. 

| Electrical Review, London, Vol. 32, p. 79. 

t Phil. Mag., 1887. 

§ Journal de Physique, April, 1893. 
Electrician, April 12th, 1895. 


dielectric hysteresis proper existed, and that the energy losses 
in dielectrics were entirely due to viscosity. 

Eisler’s recent measurements were directed to the determi- 
nation of this same problem, whether the increased loss, of 
energy in dielectrics with alternating currents was due to a 
cause analagous to magnetic hysteresis. He adopts Maxwell’s 
theory of the condenser, namely, that it can be represented 
by a high resistance in shunt with a condenser which is a 
perfect insulator. If an alternating E.M.F. is impressed 
upon such a system, an alternating current will be produced 
in the resistance branch of the shunt, which is in phase with 
the impressed E.M.F., while in the condenser- branch the 
current produced will be } period in advance of the im- 
pressed E.M.F. The loss of energy in this case is, entirely 


in the resistance branch of the shunt, and is equal tom = 


E Cg, where C, is the current in the resistance shunt. If, from 
any cause, there is also a loss of energy in the condénser, the 
current, (,, in the condenser branch will no longer be 96° 
advance of C,, but something less, and the current, 0',, to be 
multiplied by the E.M.F. to obtain the watts consumed will 
be greater. 

If a is the total watts supplied, w, the watts lost in the 


12 
condenser, and ‘ that lost in the resistance shunt, then 


-. In each of Eisler’s experiments three quan- 
tities were measured, the effective tension at the terminals of 
the condenser, the intensity of the current in the main 
circuit, and the power absorbed. 

The difference of potential (84°9 volts) was maintained 
constant at the terminals of the condenser. The frequency 
was varied from 17°9 to 45°1 periods persecond. The results 


of Kisler’s experiments are summarised in the following 


table 
Frequency Current in Apparent re- | Loss of energy . 
non aad main circuit. sistance of con-| inergs.per Angle of lead. 
second, Ampéres. denser in ohms. cycle. 
179 64,800 | 10,490 86°21 
293 0137 35,1C0 11,670 85°50 
33°9 0153 31,500 11,420 85°'56 
41:7 “0186 24,900 11,790 85°41 
0198 . 22,100 12,250 85°28 


The apparent resistance in the third column is that re- 
sistance which would produce the:same loss as takes place in 
the condenser. It will be seen from .the  fourth- cgjamn. that 
the loss in ergs. per cycle increases with the frequency. . This 
would not take place if the loss was due to hysteresis proper. 
Eisler thinks that this loss, which he attributes to viscosity, 
ought .to show a maximum for higher frequencies than he 
has been able to employ in his experiments. 

Kisler has also made measurements with constant frequency 
and varying potential difference. His results confirm those 
of Steinmetz, viz., that the loss of energy is proportional to 
the equare of the difference of potential. 

Eisler gives the following general expression for dielectric 


hysteresis 
Cn of (8) E* 


in which formula, L, is the work absorbed, per cycle for the 
whole volume of the condenser, /, a constant depending only 
on the material of the dielectric, c, the capacity with the 
frequency n, E the effective E.M.F. The form of the func- 
tion / (”) is not known, only we know that for.a certain 
value of n,c, f (nm) will be a maximum. This eqnation 
means that. 

1. If condensers of different capacity, with similar di- 
electrics, are subjected to the same alternating E.M.F. and 
frequency, the work absorbed per period is proportional to 
the capacity. 

2. One and the same condenser subjected to. different 

E.M.Fs. of the same frequency, absorbs an amount of work 
per period proportional to the square of the E.M.F. 
_ 8. One and the same condenser subjected to the same 
E.M.F. at different frequencies, absorbs per period an amount 
of work depending on the frequency; at first. it, increases 
with the frequency, reaches a maximum, then decreases. 
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CONTINUOUS RAILS. 


THE continuous rail and the methods of making it are re- 
viewed by Mr. R. M‘Culloch in a paper recently read before 
the Engineers’ Club, of St. Louis. The continuous rail seems 
to have fairly taken hold in America, ard there is no ques- 
tion but that it will have a good trial, seeing how the life of 
a rail is really only that of the joint which gives out long 
before the rail itself is worn out in other respects. The 
success of the continuous rail obviously depends upon first 
whether a rail 0 connected can be relied on not to break 
under the tension produced by a lowering of temperature 
below that at which the rails were welded, and secondly, that 
they shall be laterally supported so ag not to be displaced by 
the crushing stress when they rise above the temperature 
at which they were welded. ‘These figures of stress can be 
calculated, 

Steel has a coefficient of extension of expansion of 
00000065, and the range of total temperature will not 
exceed 150° F. In England, we might very well take it as 
60°, and even that would be exceptional. One half the 
range is 75°, and the fraction of length difference is 
00004875. Now, asteel bar will expand 0°00003 of its 
length for each 1,000 lbs. of tensile stress. The tempera- 
ture stress is thus seen to be 16,200 lbs. per square inch of 
section, or 137,700 Ibs, on the rail of 84 inches cross-section. 
The elastic limit of steel is safely put at 40,000 lbs., so that 
this huge temperature range of 75° on each side of a mean 
temperature at which welding is done shows a marginal 
factor of five, and even of 10 on the ultimate strength of 
80,000 Ibs. It is, of course, the firm grip of the rails by 
the earth and road bed in which they are closely packed, that 
prevents the rails moving locally to any great extent. For 
example, a fall of 75° would probably cause a contraction of 
8 feet 6 inches in the continuous rail of the Baden division 
of the St. Louis tramways, each rail being 3} miles in length ; 
yet when come joints broke no gap exceeded 2 inches, and 
the total gap did not exceed 6 inden, showing that in the 
course of the 3} miles, the stress due to the other 8 feet of 
potential contraction must have been taken by the road bed 
upon the rail. 

he first continuous rail was that of 3 miles of track in 
Virginie, laid close butted and riveted up with hot fish plates. 
It was several years in use on an ordinary railroad. Then 
in 1892, the Johnson Company close jointed a length of 
1,160 feet with heavy bars and turned bolts, and drove 
wedges into the spaces, and no movement could be detected 
any way with a range of 79° F. This company then began 
rail welding with a machine built by the Thomson Welding 
Company, and in 1893 welded up 3 miles in Johnstown, and 
8 miles in Boston, and next year did 64 miles in St. Louis, 
5 miles in Cleveland, and 32 miles of track in Brooklyn. 

The earlier welding was done by welding a piece to each 
rail web, 4 inches from the rail end; but this proved unsatis- 
factory, and the butt weld was then made. The alternating 
current is taken by four leads from the windings of a 100-kw. 
general electric four-pole dynamo, at equal distances round 
the armature, and they are led to two collector rings on the 
armature shaft. As the speed is 1,100, the periodicity is 
4,400 per minute, and the original current is 500 volts and 
250 ampéres. It is transformed down to 4 volts, and thus 
20,000 to.30,000 ampéres pass through the rail lugs. These 
lugs are four in number, and are welded two at a time to the 
rail web, being pressed against this on each side sufficiently 
to force sufficient plastic steel between the rail ends to form 
the joint to make a butt weld, the lugs themselves being 
an. additional security. The rails are actually butted as 
Closely as possible by driving a wedge in the next 
joint ahead, and the rail ends are cleaned by emery 
wheels, every operation being carried on from the 
welding car of 30 tons weight, which is run over the joint 
before the weld is made, co that it does not run over a hot 
new joint. The top of the rail is kept covered by a piece of 
carbon, which keeps it smooth, and also hardens the rail. 
In St. Louis, the machine completed 30 to 50 joints per day. 
Two cars are now used in the newer plant, the rotary trans- 
former and the welding machine being in separate cars con- 
nected by a cable, and in place of a toggle joint device to 
force the welding lugs against the rail, a hydraulic jack is 
now employed. 


The success of welding brought into existence the method 
of cast welding already referred to in our columns, and con- 
sisting in the running of a casting about 16 inches long 
upon each joint, the metal being run hot, and if properly 
done the union of the metal and rail is perfect. 

The portable cupola in which the metal is melted is brick- 
lined, and 2 feet in diameter, driven by a Sturtevant fan and 
5 H.P. motor. Half scrap and half soft grey pig is used, 
and pouring may be commenced in 20 minutes after blast 
is turned on. As many as 72 joints have been poured at one 
melting. The operation consists in removing fish plates, 
cleaning the ends of each rail for a length of 8 inches, 
closing any gap by a shim, laying.on the moulds, which are 
cast-iron, and clamping firmly and pouring the metal, a joint 
taking about 137 Ibs. of iron, and when finished being 
— long and embracing two bolt holes in each rail 
end. 

Of 2,208 joints electrically welded on the Baden line, 37 
broke in the early winter, and were repaired by cast welding, 
and 35 broke during the later cold weather and have not yet 
been repaired. The temperature when the electric welding 
was done was a mean of 63°, varying from 14° to 99°. The 
winter temperature fell to — 12°, and the summer tempera- 
ture got up to 100°. 

[This is quite the ordinary thing in America, where the 
climate is supposed so superior to the English climate. ] 

All the joints which broke showed defective welds ; seven 
of them opened 2 inches, but the average was only } inch, 
and the experience is not by any means discouraging, so that 
with more experience an insignificant breakage percentage is 
anticipated in future work. Thus in place of the 3°27 per 
cent. of breakage which these figures show, the percentage 
in Cleveland was only 0°18 in 3,400 joints made in the 
summer of 1894, six joints only giving way and showing 
defective welding. 

Of 744 joints cast-welded on the South-Western Railway 
ou Chippewa Street, between 18° and 84° F., only 0°43 per 
cent. have broken, though the temperature has since ranged 
from — 12° to 100°. 

Comparing the two methods, the electric weld is described 
as beautifully scientific, but of too exacting a nature as to 
the qualifications it demands in workmen, whereas numerous 
men can be had who are familiar with the operations in- 
volved in the cast welding process. The electric plant is 
costly ; it is also very heavy, and not easily transportable for 
use on many lines, besides being out of the way when needed 
for repairs, and the cast welding process is rather held up in 
preference to it, despite the fact that the joint is, after all, 
only a casting with the attendant possibilities of chill, blow- 
holes, and differential stresses from the steel rail. Neither 
method is much more costly than the fish plate joint, and 
when it is considered how the rail life is prolonged by 
abolishing end battering, and how the repairs to the rolling 
stock must also be diminished, not to name the comfort of 
passengers, the processes of welding must surely be taken up, 
and if they can be so much of a success in the wide range 
of temperature in America, they cannot fail to be almost 
faultless in our own better and more equable climate. 


A SUGGESTION FOR A DAY LOAD IN ALTER- 
NATING CURRENT LIGHTING STATIONS. 


THERE are many existing lighting stations of to-day where 
the lighting load is met by two or three simple alternators. 
Very often it is the case that they are identical in speed, and 
they are always identical in frequency. Occasionally, says 
the Electrical World, they are driven from two fly-wheels of 
the same high-speed engine. Lighting stations which are so 
fortunate as to ss such an arrangement have at their 


command a method of carrying a power load at a very slight 
expense. By rigidly coupling the two shafts of two similar 
alternators together so that their armatures bear the proper 
relation to each other, two-phase currents—that is, two 
currents, of which one has its maximum value when the other 
is at zero—may be obtained for the operation of two-phased 
motors, which type of motor, unlike the simple, alternating 
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type, can be started with or without load in the same manner 
as a continuous current motor. 

The mutual working of these currents can be more 
accurately regulated than can the currents of a regular two- 
phased machine. In the case of a two-phased machine, 
should one of the circuits have a heavier load than the other, 
it will require a stronger field to maintain its voltage, which 
will cause the coils of the other circuit to deliver a voltage 
that is too high. In the case of two single-phased machines 
connected in this manner, the difficulty is in no wise present, 
as each machine will operate with its load precisely as if the 
other machine did not exist. No line wires installed need be 
taken down, or any change made in the type of transformers. 
Wherever a motor is to be operated it is only necessary to 
bring to the place lines from both alternators and connect 
with two transformers. The motor will operate at an effi- 
ciency equal to, if not superior to, the best direct-circuit 
motor, and require considerably less attention. Power is 
now frequently transmitted for city purposes at 500 volts, 
but the saving in copper in transmittin: at 1,100 or 2,200 
volts, as the case may be, is very considerable, being inversely 
as the square of the voltage. It is quite probable that the 
manufacturers will frown upon this method, and some, per- 
haps, go so far as to say that such operation is impossible, 
but, nevertheless, those who care to try it will find it entirely 
practicable. It is surprising to the writer that it has not 
been frequently practised heretofore. Stations using alter- 
nating current generators, and proposing to increase their 
system, will do well to consider duplicating the single-phase 
alternator they already possess, as by this means the plant 
capacity will be increased, the amount of that unit for both 
light and power, and the installation of the combination in- 
dicated, may even be worthy of consideration in new stations. 
Its merit lies in the fact that abzolutely no material is rele- 
gated to the scrap heap by its introduction. It may be 
added, that once having two-phased currents, three-phased 
currents can be very economically produced by means of 
special transformers. 


CORRESPONDENCE. 


The Institution of Electrical Engineers. 


Some years ago I found myself in identically the same 
position as Mr. Raworth was at the last annual meeting, and 
although the proposals I wished to make were, I think, calcu- 
lated to enhance the usefulness of the Institute, I refrained 
from getting 10 members to ask for an extraordinary meeting. 
Put it as we will, an extraordinary meeting convened at the 
tequest of members has an appearance of hostility to the 
Council body, which none of us want. I venture, however, to 
express the hope that the Council will themselves appoint a 
committee for the purpose of considering whether a revision 
of the rules has not, by reason of the vast increase of 
members, become advisable. If the committee arrived at the 
conclusion that the rules may be improved upon, the pro- 

revision could be circulated amongst the members, and 
the Council themselves might call an extraordinary meeting. 

Having said so much, perhaps one ought to suggest one or 
two points that seem worthy of consideration. 

Do we not use up our presidents too quickly? Why should 
they not keep office for two years ? 

As to qualification, the second rule is, to say the least, 
vague. 1s it not an anomaly that the senior vice-president 
should be entitled, in the absence of the president, to preside 
at a Council meeting, and yet may by some not be considered 
eligible for the office of President? and last, though not 
least, surely in a large Institution, such as ours has become, 
there ought to be some legitimate and recognised method by 
which members may, at the annual meeting, bring forward 
proposals for the benefit of the Institution, without being 
placed in the invidious position of being obliged to move an 
amendment on the report of the Council. 


Flood-Page. 


The Livet Destructor. 


In your issue of to-day, you comment upon the Livet 
boiler. 

It may be interesting to your readers to know that this 
Vestry laid down a Livet boiler 18 months ago, which burns 
nothing but house dust as it is collected. 

Among other things, we run a dynamo for 81 16-C.P. 
incandescent and two 500-C.P. «rc lamps, a saw, mortar mill, 
and chaff-cutter. 

G. R. W. Wheeler, 


Surveyor, St. Margaret and St. John, Westminster. 


December 20th, 1895. 


I beg to point out the misstatement in your article of 
20th inst. to the effect that I was to receive £470,000 in 
fully paid up shares of the Refuse Utilisation Company, 
together with £30,000 in cash. 

These amounts were to be shared between the three pro- 
moters and myseif, my share being £220,000 in fully paid up 
shares and £6,000 cash. As a matter of fact I have received, 
in all, £286. 

I shall thank you to insert this letter in your next issue, 
and oblige. 

Georgina F, de Livet. 

Chelsea, December 23rd, 1895. 


Review. 


Dans la bibliographie contenue dans |’ ELectRIcAL Review 
du 13 courant, il ya au sujet des Mesures Electriques que 
j'ai publies des inexactitudes que se leurs 4 relever. 

Vous trcuvez incorrect de dire que dans le cas d’un gal- 
vanométre dont I’échelle est un are de circonference d’un 
rayon égal ’ sa distance au miroir, le courant est propor- 
tionnel non pas a la tangente de Ja demi-deviation, mais a la 
demi-deviation. L’exactitude de cet fait est cependant 
evidente. 

Vous niez également la condition théorique de l’égalité 
des branches du Pont de Wheatstone en vue de i’obtention 
du maximum de sensibilité. C'est cependant le condition 
recherchée dans Ja comparaison des ¢étalons. 

Je souhaite que votre critique peu bienveillante porte 
autant de bonheur a sur Mesures LHlectriques que cella non 
moins acerbe qui vous avez adressée naquire a sur Lecons sur 
VElectricité, qui ont en quatre édition en quartre ans. 


Erie Gerard. 
Directeur de UV Institut Electrotechnique, Montefiore. 


[ We regret that we misunderstood M. Gerard’s contention 
to be that the currents would be proportional to the semi- 
deviations on a circular scale, whereas, he states (what is, of 
course, obvious) that the angular deflections are proportional 
to the semi-deviations.— Eps. ELrc. Rev. ] 


THE GENERAL THERAPEUTIC EFFECT OF 
THE ALTERNATING ELECTRIC CURRENT 
OF HIGH FREQUENCY AND OF HIGH 
TENSION.* 


Dr. G. Aposrorr (Paris), together with Dr. Berlioz, on March 18th, 
1895, presented a paper on the above-mentioned subject to the 
Academy of Sciences of Paris. He now, after longer and riper 
experience, desires to present a summary statement of his general 
conclusions: 1. According to Professor d’Arsonvai’s discoveries 
alternating currents of high frequency and of bigh tension exert a 
powerful action upon all living bodies submitted to their inductive 
influence. 2. The best methods of applying these induced currents is 
to place the patient, free from all contact with electrodes, in the 
circuit of a large solencide traversed by the currents, The patient 
being thus completely insulated, the currents, which circulate in his 
body by auto conduction, have their origin in his tissues. The body 
plays the réle of a closed induced circuit. 3. By this method the 
physiological discoveries of Professor d’Arsonval are confirmed and we 
are able to prove the powerful influence of these currents upon the 
vasomotor system, although they produce absolutely no censation, and 


* The British Medical Journal. 
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although they have no apparent effect upon the motor or sensory 
nerves. These currents have nevertheless a powerfal action upon all 
the nutritive functions, as has been verified by Dr. d’Arsonval’s 
numerous analyses of tre gaseous products of respiration, and by Dr. 
Berlioz’s not less numerous analyses of the urinary excreta. - 4. The 
general therapeutic applications to be deduced from this physiological 
action are confirmed by clinical observation. Dr. Apostoli has now 
treated more than a hundred patients by this method at his clinic and 
at his private consultation rooms. The greater number of these 
patients have been yreatly benefited by this new treatment, which, be 
it remarked, has been used to the exclusion of all other forms of 
medication, dietetic or otherwise. 5. These currents exert in the 
majority of cases a most powerful and generally beneficial action upon 
diseases due to slackeniog of the nutrition by accelerating organic 
exchar.ges and combustion. This is proved by analyses of the urine 
made by Dr. B-1licz, cf which the following is a brief summary: The 
quantity becomes more normal; the products of. organic waste are 
better eliminated. The increased combustion is shown by the 
dimioution of uric acid, while the percentage of urea is generally 
increased. The relative proportion of these two substances changes 
undertreatmentso as to reach in general the figure of 1(:)40. The elimi- 
nation of the mineral products is also affected, but to a less marked 
extent. 6. When daily s¢éances are given, each lasting 15 minutes, we 
may generally ob erve in patients submitted to the influence of 
these currents the following modifications in their general condition. 
We mention them ia the order of their occurrence :—Return of sleep ; 
increase of strength and vital energy; increase of gaiety, of power 
for work, and ability to walk; improvement of Ne ee &c.; in 
short, general pregressive improvement. This general improvement 
often manifests itself after the first séances, before any local influence 
is apparent, and before any change has occurred in the urinary secre- 
tions. 7. Local pain and trophic changes are often more slowly 
affected by these currents, and at times they are entirely refracted 
for a longer or shorter period. In such cases the same currents must 
be applied locally by contact with the electrodes. This subject will 
be treated later on in a separate communication. 8. The diseases 
which have appeared incurabl: by this treatment are those not asso- 
ciated with well-defined organic changes, such as hysteria and certain 
forms of neurasthenia. Dr. Apostoli has also observed that certain 
localised neuralgias are refractory to this form of currents; they re- 
quire its more direct local application. 9. The diseases which have 
derived most benefit from this therapeutic agent helong to the 


' arthritic class, rheumatism and gout. 10. In certain diabetic sub- 


jects the sugar has disappeared altogether from the urine under the 
influence of these currents, while in others there bas been no such 
change, notwithstanding the manifest and constant improvement in 
the general condition. Is this difference due to the imperfection of 
the electric apparatus or to the manner of its application? It is 
hoped that further experience will soon afford an answer to this 
question, although the fact that. diabetes has many different causes 
may in itself explain the difference in tie resuits obtained by this 
treatment. 11. In conclusion, the currents of high frequency and of 
high tension introduced into electro-therapeutics by Dr. d’Arsonval 
greatly increase the field of action of medical electricity. They 
furnish general medicine with a new and valuable means of treat- 
ment, capable of modifying more or less profoundly the processes of 
nutrition. 


BUSINESS NOTICES, &c. 


Annual Dinner.— On Saturday evening the eighth annual 
dinner of the workmen of Messrs. J. H. Holmes & Co., electrical 
engineers, was held at the Crown Hotel, Clayton Street, Newcastle. 


Appointments.—Messrs. P. R. Jackson & Co., Limited, 
of Manchester, have just made the following additions to their 
staff:—Mr. W. H. Ravenshaw, A.M.Inst.C.E. (of Booth & Raven- 
shaw, 110, Cannon Street, E.C.), as consulting electrical engineer; 
Mr. EK. J. Blandy, A.M.Inst.C.E., as representative in South Wales 
and the Midland Counties; Mr. A. M. Shepherd, of 32, Albany Road, 
Ealing, W., as representative in London and the Southern Counties ; 
Mr. W. F. Joaes (late of Easton, Anderson & Goolden), as assistant 
engineer; and Mr. F¢lix J. Howitt (late of the Norwich Electricity 
Supply Company), as assistant electrical engineer. 


Books Received.—‘ Dynamo Electric Machinery,” b 
Prof. 8. P. Thompson. Fifth edition, revised. Messrs. E: & F. N. 
Spon. Price 24s. ‘ 


Catalogues, Price Lists, &e,— From Messrs. Hayward 
Tyler & Co. we have received a copy of their new catalogue (list C, 
1895), of pumping machinery. There is a variety of ordinary lift 
and force pumps, syphon, ornamental, boiler feed and proving 
pumps, California and other fire engines, well engines and pumps, 
plunger, air and gas condensing, and chain pumps, horse gears and 
deep well pumps, duplex steam pumps and hot air engines, also a 
great number of pumping apparatus, fittings and accessories. Several 
pages are devoted to el.ctrically driven pumps of the trunk plunger 
ce age the sizes, prices, and capacities of the pumps and motors 

ing given along with illustrations. The catalogue, which contains 
over 300 pages, is profusely illustrated and nicely bound in red 
covers. 

We have before us a copy of the new edition (1896) of Messre. 
Clarke, Chapman & Co.’s electrical catalogue. The book contains 
only such machinery and appliances as are entirely manufactured in 
the electrical department of the company’s works. It commences 
with several full-page and excellently executed photographic illustra- 
tions of the various eections of the electrical shops. These are 


followed by illustrated descriptions of their high-speed vertical 
‘steam engines specially designed for electrical work, combined 
engines and dynamos as used for ship lighting, belt driven dynamos 
of various types and voltages, projectors of the Admiralty and other 
types, lamps, mirrors, switches, and similar accessories, electric 
galvanising plant, portable dip pump, and other things. A fall-page 
photograph shows a portable electric generator and search light plant, 
supplied for river navigation in India, while several pages are 
devoted to electric travelling cranes. The work of illustration has 
been carried out with great pains, and everything has been most 
neatly and pleasingly arranged. We have pleasure in recommending 
the catalogue as an excellent piece of printing work, as well as an 
interesting production from an electrical point of view. _ : 

Messrs. Sharp & Kent bave sent us one of their new lists relating 
to concentric wiring, which comes at an opportune moment in view 
of the attention at present being given to the subject. The list in- 
cludes a complete system of switches, fuses, sockets, and lamps for 
use with earthed conductors. We understand this firm has had 
considerable experience in this method of wiring, having installed 
something like 5,000 lights during the past 12 months on the system. 
Messrs. Sharp & Kent have also sent us a pamphlet of testimonials 
received in favour of the Weymersch electric battery, of which they 
are the sole manufacturers. Other lists from the same firm deal with 
the “Standard” telephone, the “Star” carbons, bells, batteries, 
and accessories. 

The British Alaminium Company are wishing their friends the 

compliments of the season by means of a fancy aluminium wafer, 
which is very tastefully illustrated on the front with a pretty little 
sketch of St. Paul’s Cathedral, while on the back is a calendar for 
1896, and other useful information given in a very small compass. 
’ Messrs. Dorman, Long & Co., of Middlesborough, have just issued 
a “ Handbook of Steel Sections.” There is a host of tabulated and 
other detail which will be of service to customers and all users of 
steel work. 

The Direct United States Cable Company, Limited, has sent us as 
usual, a date calendar with a slip for each day in the year 1896. 

Messrs. Cutting Brothers of Derby have brought out a new list of 
their continuous current dynamos and motors. 

Two lists of engines and dynamos have been sent to us by Messrs. 
W. H. Allen & Co. 


Leather Belting.—We have received from Messrs. J. W. 
Cable and Co., of Clerkenwell Road, London, acopy of the Engineer’s 
guide to the width of leather belt required to transmit any given 
horse power. The card gives the information in tabulated form, the 
compiler being Mr. J. W. Cable. He states that ‘“ Experience has 
shown that there are many engineers and mechanics to whom a guide 
of this kind would be welcome, particularly as the results are obtained 
without any intricate calculations, a simple multiplication sum being 
all that is necessary.” 


Notice.—Mr. G. A. Nussbaum requests us to state that 
the English patent for the Berthon transmitter is still in full force, and 
consequently persons dealing in that article—and he says infringers 
are numerous—not made by La Société Industriélle des Téléphones 
will be liable to legal proceedings. 


People’s Palace Exhibition, 1896.—A prospectus and 
schedule of prizes have been published by the honorary secretaries of 
the East London Trades, Industries and Arts Exhibition and general 
exhibition of the work of students in polytechnics and technical 
institutes, to be held at the People’s Palace in June, 1896. Section 1, 
Group VL, is devoted to exhibits in the engineering and metal trades, 
and among the various items we observe electric appliances, steam, 
gas and oil engines. In Section 3, which is to be devoted to exhibits 
by individual students and apprentices, Division XII. offers small 
prizes for electrical appliances, a special one being offered for “ join- 
ing conductors.” The exhibition is receiving splendid support from 
a number of influential vice-presidents and executive and general 
committees and there is little doubt that it will be successful, par- 
ticularly in the direction of encouraging industry in the East end of 

don. 


Presentation, — Mr. Henry Gardner, patent agent, of 
166, Fleet Street, London, was, on Friday last, 20th inst., presented by 
his staff with a magnificent large portrait of himself, handsomely 
framed, in commemoration of his 65th birthday, and on his election 
as president of the Society of Patent Agents. 


Trade Marks.—Messrs. W. P. Thompson & Co., patent 
agents, write 9s follows :—“ An important decision has just been made 
by the Patent Office as regards signatures as trade marks. Section 
64, sub-section A, of the Patent Act of 1888, states ‘that a trade 
mark can consist of a name of an individual or firm, printed, im- 

ressed, or woven in some particular or distinctive manner.’ The 
atent Office, with the approval of Sir Richard Webster, the Attorney 
General, has now. decided that such a signature as ‘The London 
tout Company’ or the ‘ Eagle Brand Company,’ or, we presume, the 
‘Midland Railway Company,’ even though it be the real trading 
name of the company, cannot be registered as a trade mark, and that 
no signatures will be allowed unless they consist of a personal name 
or nal names, with or without we presume the addition of 
*& Bo *& Son,’ or the like. Furthermore, the Office have already 
decided that no trade mark having no other distinctive part than a 
onal name, such as in the case of ‘ Wilkinsop’s Liver Pills,’ or 
consisting of a single word such as ‘ Lamb,’ ‘ House,’ or ‘ Chestnut,’ 
and which is found in a di Ty as @ surname, can be registered, and 
Judge North has gone so far as toextend this decision to any personal 
name found in any novel or other book, and in particular has refused 
to recognise as a trade mark the name ‘ Trilby,’ on the ground that it 
is a personal name in a novel, though there is no proof that it has 
ever been an actual surname.” 
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THE ELECTRICAL REVIEW. 


The Year’s Work.—Messrs. J. H. Heathman & Co. 
report that during 1895 they have been busily engaged with orders 
for their patent telescopic ladders, trestles, steps, towers and scaffolds 
for service in connection with electric light installations, and im- 
provements have been effected with a view to the saving of labour in 
we arc lamps, and the clearing and replacement of incan- 


Wood Casings.—Messrs. Thomas Adams & Sons, of 
Birmingham, have sent us a sheet showing illustrations of their wood 
casings for electric light wiring. 


Yost Typewriters.—The Queen having long since recog- 
nised the advantages to be gained from the use of the typewriter, 
has been graciously pleased to inspect and commend a writing 
machine fitted with Hindustani characters, manufactured by the 
Yost Typewriter Company, Limited. It is believed that in the East 
there is a wide field for the sale of typewriters suited to the require- 
mects of the different Hindustani dinlects. 


ELECTRIC LIGHTING NOTES. 


Australia.—Her Majesty’s Opera House at Brisbane is 
to be fitted with a complete electric lighting installation. The plant 
includes dynamos, ordered from England, six 2,000 C.P. arc, and 400 
ineandescent lamps and search lights. Mr. Philange Trackson, 
A.LE.E., will superintend the work for Messrs. Trackson Brothers, 
who have sec the contract. 


Bathgate.—The Police Commissioners have appointed a 
Committee to inquire as to the cost of electric lighting. 


Bexhill.—The District Council has now consented to the 
application of Viscount Cantelupe and another for a Board of Trade 

tric lighting license. 

Balmoral.—The Vundee Advertiser says that Balmoral 
Castle is to be supplied with the electric light. The motive power is 
to be taken from the Gelder. In the first instance, the electric light 
will be introduced in the ballroom only, but ultimately no doubt all 
the rooms of the Castle will be supplied. It is stated that the ex- 
penditure contemplated in the meantime is about £1,400. 


Belfast.—The District Lunatic Asylum is to be lighted 
by electricity at a cost of £2,600. 


-Bradford.—The Corporation accounts for 1894-5 were 
issued last week, and contain the following satisfactory details re- 
garding the electricity works’ revenue account:—The gross income 
was £11,737, and the expenditure £5,773, leaving a trade profit of 
£5,964, against which was charged interest and sinking fund, 
£4,095, leaving £1,869 to be carried to net revenue account, against 
which was further charged for depreciation of plant and machinery 


£1,063. 

The Bradford Observer says :— The Gas and Electricity Committee 
has gone so far in its recognition of the necessity of the provision of 
larger electricity works as to agree, subject to the sanction of the 
Town Council, to purchase a large plot of land for new works. The 
committee has lately been seriously considering whether it would not 
be necessary to shut off the supply of electricity to all Corporation 
establishments at Christmas time; but a recent improvement in the 
working of the apparatus will enable the committee to avoid that in- 
convenient proceeding.” 

Blackpool.—The Blackpool Times says there was another 
— meeting of the Town Council in Electric Lighting Committee 
on 17th inst. 


Bridgwater.—A committee has been appointed by the 
Council to take into consideration the question of lighting the town 
with electricity, or purchasing the gasworks, if favourable terms could 
be arranged. 

Brazil.—Among the many towns in Brazil which have 
recently decided to adopt electric lighting, or are at present engaged 
in considering the matter, are, Braganea, Recife, Magymerim, Per- 
nambuco, Riberao Preto, Amparo, and Santos. 


Brussels.—The Belgian Minister of Agriculture and 
Public Works has arranged with the Municipal Authorities of 
Brussels, for the latter to supply the electrical energy required for 
lighting by electricity the various Government buildings during a 
period of 25 years, at the rate of 6 centimes per 100 Watt-hours. 


Broadstairs and St. Peter’s.—The District Council 
the other day granted an interview to Mr. Ellis on behalf of a pro- 
posed electric lighting syndicate, and he explained the objects of the 
syndicate. 

Coolgardie.—We are informed that Messrs. Lipman and 
Vincent, of Coolgardie, Western Australia, have placed a contract 
with Messrs. R. W. Thomson & Co., of Leigh Street, Adelaide, to 
instal the electric light throughout the Grand Hotel, at Coolgardie. 
The plant will consist of an oil engine (11-brake horse-power), a 
Crompton dynamo, and 120 incandescent lamps of 16 C.P. each, 
fitted up throughout the hotel. The hotel is a wooden two-storey 
structure, and contains 50 rooms. 


Croydon.—The Local Government Board has sanctioned 
the Croydon County Council to obtain a loan of £27,500 for the 
purposes of electric lighting, repayable in 25 years. Active prepara- 
tions are in progress for commencing the work, 


Colliery Electric Lighting.—The Houghton Main 
Colliery Company, Barnsley, Yorks, have just had put down by 
Messrs. Crompton & Co., of Mansion House Buildings, London, an 
electrical plant for lighting the whole of the surface, including the 
head offices, weigh-houses, workshops, engine-houses, screens, and the 
pit yard. There are four 3,000-C.P. arc lamps, and two of 2,000 C.P. 
each, also 200 incandescents. There is a dynamo giving 240 ampéres 
at 110 volts. The machine is driven by a40-H.P. engine. Concentric 
wiring is used. 

Coventry.—Some little time back two local firms were 
invited to tender for an electric light installation at the Free Library, 
but when the tenders were received it was considered that the cost 
was more than the committee could afford. It has now, however, 
been decided to put the work in hand at a cost of £140, on account 
of the damage done to the books, &c. 


Dewsbury.—The British Insulated Wire Company are to 
supply half a mile of cable for house services for the Council. 


Dundee,—The lighting of.the High Street is to be im- 
proved by introducing a better glass into the electric lamps. 

The electric lighting for the Free Library and Baths at Lochee has 
been contracted for. The contract price was £139 15s., which was 
considerably less than the original estimate. Tenders for the supply 
of coal for electrical purposes have been remitted to the Convener 
and ex-Provost Brownlee with powers. A contract for pilot wires 
for the electrical department has been entered into ata price of £106, 


Dutch East Indies.—The concessions which were recently 
granted for the electric lighting of Batavia and Buitenzorg, have been 
acquired by the N. I. Electriciteits Maatschappij, of Amsterdam, — 


Edinburgh.—The report of Prof. Kennedy, which we 
— in a recent issue, has been unanimously adopted by the 
orporation. 


Electric Light for Cycles.—lt is stated that the cycles 
in use in the French-Army are to be provided with electric lighte. 


Fareham.—The result of the poll taken last Saturday 
was declared as follows :—For purchasing the works, 431; for paying 
the damages, 235; majority for purchasing, 196. 


Folkestone.—An adjourned meeting of the Corporation 
to take into consideration the proposed provisional order respecting 
electric lighting was held last week and adjourned. 


Glasgow.—The Oorporation Electric Lighting Sub- 
Committee have agreed not to give a —_< electric light, free 
of charge, for the clock in the tower of St. rge’s Church. 


Grangetown.—A counciilor stated the other day that he 
considered it advisable that the Council borrow £4,000 for an electric 
light installation, and after discussion, a committee was appointed to 
fully inquire into the question of an installation for Grangetown. 


Hornsey.—The Lighting Committee having considered 
the referred letter received from Mr. F. A. Giover, of 97, Queen 
Victori: Sueet,.E.C., in regard to the lighting. of.the streets and 
buildiugs in the Hornsey district by electricity, recommended. that 
he be informed that his application cannot at present be entertained. 


Islington.—The Lord Mayor and Sheriffs will open. the 
Electric Lighting Station. 3 


Kingston.—A committee of the Council and the London 
and South-Western Railway Company are considering the subject of 
the electric lighting of Kingston railway station. The Town Clerk 
has received a reply from Major-General Webber, stating that he 
could not advise Lord Dysart to incur the outlay for an electric main 
to Ham House, and adding that he was prepared to advise Lord 
Dysart on any definite proposals the Corporation might see their way. 
to make for supplying electricity in Ham. 


Leeds.—A new theatre is proposed for Leeds, a complete 
electric lighting system to be provided. ’ 


London.—Lord Rowton’s Model Lodging House for Men 
in the King’s Cross Road, which will be opened during the first week 
of January, will be lighted throughout by electricity. . 


Penshaw.—The Parish Council sent a deputation to the 
Earl of Durham’s agents in respect to the lighting of the district by 
electricity. They, however, in reply, stated that they could not 
entertain the question of providing electricity, but were open to 
consider the question of providing gas lamps. ; 


Pitlochry.—In further reference to the scheme suggested 
by Prof. George Forbes for electric lighting, we understand that he 
will give full details and estimates in a few weeks. 


Shoreditch.—The Vestry has endorsed the action of the 
Electric Lighting Committee, which had approved the specifications 
and plans for the electric light buildings and offices, submitted by 
the engineers, and issued advertisements for tenders for the same. 


St. Austell.—The Lighting Committee has been in- 
structed to prepare a specification on which the electric light and gas 
companies might be invited to tender for the lighting of the prin- 
cipal streets. 


Stanton.—Lord Carnarvon has consented to light from 
16 to 50 electric lamps of 32 C.P. each at £1 5s. per lamp. These 
terms the Council has accepted, lamps to be fixed from the colliery 
to the Board Schools, tenders to be invited for carrying out the work. 
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Spain.—A concession has just been granted for the estab- 
lishment and operation during a period of 60 years of a central sta- 
tion at Vera, a small town in Almeria province. Work is at present 
in hand on the establishment of a central station at Burriana, in 
Castellon province. The plant, which is being supplied by Messrs. 
Levi & Kocherthaler, of Madrid, the Spanish agents of the Allge- 
meine Electricitiits Gesellechaft, of Berlin, comprises a 100 H.P. 
steam engine and a continuous current dynamo. The distribution is 
on the overhead three-wire system. The plant at the central station 
at Tolosa is about to be increased, as is also that at the station at 
Torrelavego (Santander), two new 45-H.P. steam dynamos being 
added in the latter case. 


Hill (Bristol),—The Parochial Committee has 
decided to oppose the application of the Great Western Electric 
Lighting Company for a provisional order. 


Tottenham.—We understand that the District Council 
has resvlved to a— Mr. F. H. Medhurst to report upon electric 
lighting and dust destructors, at a fee of 50 guineas. 


Wakefield.—There was a little discussion regarding elec- 
tric lighting at the last Council meeting, and the Town Clerk stated 
that the tenders were accepted, at Mr. Hammond’s own suggestion, 
subject to modifications to be approved of. Those proposed modifi- 
cations came before the Committee on November 27th, and the fur- 
ther consideration of them was directed to stand over, so that the 
modifications were not yet dealt with, and, therefore, no formal 
contract was entered into with anyone, although the firms had been 
advised that their tenders were accepted, subject to modifications. 


Preston.—A proposal to light the Town Hall and Public 
Hall by electricity, at an estimated cost of £2,024, has been referred 
back to the Markets’ Committee for re-consideration. 


ELECTRIC TRACTION AND MOTIVE 
POWER NOTES. 


Baltimore Electric Locomotives,—A recent report of 
the Baltimore and Ohio Railroad Company says, in reference to the 
electric locomotive service in the Baltimore belt line tunnel, that on 
August 4th last the line was opened to the freight trains of the Com- 
pany, hauled by the one electric motor which was ready for use. The 
electric —- house at Camden Station, which is to supply power 
for the electric motor train service in the tunnel, and light for the 
tunnel, and other Baltimore works have been in successful operation 
since June last. The two remaining electric motors to complete the 
equipment of three, will be finished before the close of the present 
calendar year. The entire freight and service through the 
tunnel will then be hauled by electric motors, and, in view of the 
successful operation of the motor in service since August 4th, no 
doubt is entertained of the entire success of the undertaking, making 
railroad tunnel service, beretofore so undesirable, as agreeable to the 
travelling public as that in the open. Electric locomotive No. 2, 
which was recently received in Baltimore, was tested there for the 
first time on the morning of November 26th by running it over the 
line a few trips, having No. 1 in tow for a light load. Prior to ship- 
ment it had been given thorough tests for power in Schenectady. 
During the test everything showed up very well and all the bearings 
ran exceptionally cool. The controller is of somewhat different type 
from that of No.1. On locomotive No.1 there are two revolving 
cylinders on which contact pieces are placed as in the familiar type 

Street railway controller. These cylinders are placed side by side 
horizontally and operated by a wheel. Locomotive No. 2, instead of 
having cylinders, has the contacts placed on the periphery of a large 
drum standing in a vertical position. The entire surface of the 
drum, however, is not used. I ine a drum about 40 inches in 
diameter divided into quarters. On two of these quarters, dia- 
metrically opposite, the contact pieces are placed. The adjoining 
quarters are cut away to the shaft. This drum or barrel has ball 
bearings and turns very easily. It is operated by a lever similar to 
the throttle of a steam locomotive. From off to full-on position the 
operator moves the lever through a arc of about 90°. ere is an 
auxiliary hand switch conveniently placed for throwing the motors in 
multiple or series. The reverse lever is at the right side of the con- 
troller, and in ap ce resembles the reverse lever of a steam loco- 
motive. In fact, if a few gauge cocks and water columns were placed 
on the side of the controller, a steam engine man would feel quite at 
home. The reason that the controller of No. 2 was made to operate 
by a lever instead of a wheel, as in No. 1, is that at first it was doubt- 
ful if the operators would like the wheel as well as the lever, but 
after the past five months’ service the operators say that they like the 
wheel as well, if not better, than the lever. However, it is a matter of 
custom, and there is practically little difference in the ease of 
operating the controller by either the wheel or the lever. Every- 
thing else about No. 2 is the same as No. 1. Locomotive No. 3, to be 
used as a “spare,” is now being completed by the General Electric 
—— at their works at Schenectady, N.Y., and doubtless will be 
deliv in Baltimore before the end of the present year. 


City and South London Extension to Islington.— 
The City and South London Railway Company have deposited a Bill 
for next session, under which an extension of time is sought until 
August, 1898, within which to acquire the lands authorised to be 
taken in 1893 for the extension of their electric railway to Islington. 
The time for the completion of this extension is also to be extended 
until August 24th, 1901, which is three years beyond the time 


originally granted. Power is also sought to acquire some additional 
property in the Borough, and a clause is inserted empowering the 
company to construct the station proposed to be made in connection 
with the Islington extension, at Lombard Street, in any form that 
the company think fit, instead of the “cylindrical form” in which 
they are at present bound to coastruct it by their Act of 1893. 


Electric Traction in France.—A new line of electric 
tramway is to be put in operation in Paris on January Ist. The new 
line, which is about 7 kilometres long, runs from the Place de la 
Republique, in Paris, to Romainville, and is on the Claret-Vuilleumier 
underground conduit system. The central power station is situated 
at Les Lilas, and comprises four steam dynamos, each of 200 H.P. 
A company has lately been formed to construct and operate an elec- 
tric tramway between Lyons and Champagne. 

A concession has just been granted for the establishment and opera- 
tion of an electric tramway between Oullins and Saine-Genis-Laval 
(Rhone). It is proposed to construct several lines of electric tram- 
ways in the town of Morbihan. 


Electric Traction in Germany.—The question of 
electric traction is being considered by the municipal authorities of 
Solinger. Plans have been submitted by four of the leading elec- 
trical engineering concerns. The municipal authorities of Coblenz 
have given their approval to a scheme for the construction of an 
electric tramway between the Rhine Railway Station, in Coblenz, 
and Ehrenbreitstein. It is proposed to construct an electric tramway 
at Neumarkt, Silesia, between the railway station and the town. 

The Allgemeine Electricitiits Gesellschaft, of Berlin, has acquired 
the horse tramways at Girlitz with the view of converting them into 
electric lines. The Berlin-Charlottenburg Tramways Company pro- 

s to construct « new line of electric tramway between the 
ranbenburg Gate, in Berlin, and the Kaiser Wilhelmstrasse. The 
projected line will be on the Siemens and Halske conduit system. 


Electric Traction in Austria,—Messrs. Schuckert and 
Co., of Nuremburg, in conjunction with two other firms, have under- 
taken the construction of the Gosau electric railway, near Linz, The 
line will be about 60 kilometres long. 


Electric Traction in Italy.—Plans are being prepared 
for a projected electric tramway between Tarcento and Udine. 


Electric Traction in Hungary.—A system of electric 
tramways has recently been put in operation in the town of Pressburg 
by Messrs. Ganz & Co., of Buda Pest. The lines are about three 
miles long with a gauge of 1 metre. The plant at the generating 
station comprises two Diirr water-tube boilers, two 83 H.P. horizontal 
steam engines, constructed by Messrs. Nicholson in Buda Pest, and 
two Ganz dynamos giving 6,600 watts. 


Electricity in Mining.—An electric boring machine 
has just been supplied to the State silver mines at Kongsberg by 
Messrs. Siemens & Halske, of Berlin. It is expected that by means 
of this apparatus the output will be increased 20 per cent. without 
any increase in the present working expenses. 


North Staffordshire Tramways.—A meeting of the 
representatives of Hanley, Longton, Stoke, Buralem, and Fenton, 
convened by the Corporation on 18th inst., at the StokeTown Hall 
for the purpose of discussing matters in connection with the tramways 
in North Staffordshire. The Town Clerk of Stoke (Mr. J. B. Ashwell) 
said the meeting had beer called to consider the terms of purchase of 
the plant of the North Staffordshire Tramways Company, under the 
agreement of which a draft had been submitted to the authorities 
interested. The company were seeking powers to adopt electricity by 
means of overhead wires as the motive power on their system, and 
proposed that at the end of 22 years the various local authorities 
should have the option of purchasing their portions of the tramways 
at a reduction of 5 percent. on the cost for depreciation. The company 
proposed to construct the generating station at Stoke, and the High- 
ways Committee considered that it would be most unfair to ask the 
Corporation to take over works, which by that time might be obsolete, 
upon such terms, in the event of their desiring to purchase the 
tramways within the borough. The committee also considered the 
terms unfair as regarded the equipment of the tramways themselves, 
being of opinion that the terms upon which the tram ways should be 
transferred from the company ought to be settled by arbitration. The 
meeting had been convened with a view to the authorities taking 
combined action in the matter. The following resolution was 
adopted: “That this meeting is of opinion that the various local 
authorities within the district of the Tramways Company should 
combine in opposing the clauses proposed to be insert:d in the 
agreement with respect to the purchase of the electric equipment of 
the company, and that the clause should be altered so as to read that 
in the event of the option of purchase being exercised that the sum 
to be paid should be ascertained by arbitration.” 


TELEGRAPH AND TELEPHONE NOTES. 


Telegraphic Communication in Turkey.— Several 
localities situated on the Turko-Persian frontier, in the district of 
Suleimanieh, are about to be connected by telegraph, as also put in 
connection with the general telegraphic system of the country. The 
local authorities of Aleppo are petitioning for the erection of tele- 
graph line between Marash and Enderin. 
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CONTRACTS OPEN AND CLOSED. 


OPEN. 
Belgium.—January 15th, 1896. The Belgian Minister 


of War is inviting tenders for the contract for an installation of 
electric lighting in the new military school in the Avenue de la 
— in Brussels. Tenders to the Ministéze de la Guerre, 
Brussels. 


Brazi}.—January 25th, 1896. The Minister of Industry 
of the State of Pernambuco is inviting schemes for the electric 
lighting of the town of Recife in that State. 


Chelsea.—December 31st. Estimates are invited for 
electric wiring and fittings, in the Chelsea Infirmary extension, Cale 
Street, Chelsea, for the Guardians of St. Luke, Chelsea. Particulars 
from Messrs. Lansdell and Harrison, architects, 12, Compton Terrace, 
Highbury, N., upon payment of £5, which will be returned to those 
sending bon4 fide tenders. 


Dublin.—January 8th. Tenders are wanted by Messrs. 
Arnott & Co., Limited, for the supply and erection of an electric 
light and power installation to new premises in Henry Street and 
Princes Street, Dublin. Details can be obtained from Mr. Geo. P. 
Beater, architect, 17, Lower Sackville Street, Dublin, on payment of 
£5 5s., which will be returned on receipt of a bond fide tender. 


Durban, Natal.—December 28th. The Corporation in- 
vites tenders for the supply, from competent firms, for delivery and 
fixing at Durban, of steam and electrical plant for the lighting of 
the borough by electricity. The work will be executed under the 
direction of Mr. Fletcher, the borough engineer, and Mr. Hadfield, 
the electrical engineer, at Durban. The plant required includes 
Le ty a engines, dynamos, cables, arc and other lamps, accumu- 

rs, &c. 


France.—December 31st. The Municipal Authorities of 
Langeae, a small town in upper Loiré, are inviting tenders for the 
concession for the electric lighting of the public streets. It is pro- 
— to utilise certain available water power in the district. 

ders to be directed to M. Le Maire, Langeae, Haute Loiré, France. 


Roumania.— January 15th. The municipal authorities 
of Ploesci, Roumania, are inviting tenders for the concession for 
lighting 46 of the principal streets of the town by electricity. 
Tenders to be sent to La Mairie, a Ploesci, Roumania. 


Russia.—The Mayor of Charkow is prepared to receive 
tenders for the supply of steam and electrical engines for lighting, as 
well as apparatus and essential parts, necessary for an installation of 
electric lighting of 6,000 glow lamps and 500 arc lamps. Illustrated 
catalogues and price lists, with lowest quotations, to be sent to the 
Mayor of Charkow, Russia. 


Spain.—December 28th. Tenders are being invited by 
the municipal authorities of Betanzos, a small seaport town in 
Galicia, for the concession for the electric lighting of the town during 
a period of twenty-five years. Tenders to be directed to El Ayun- 
tamiento de Betanzos, Spain. 


Windsor.—January 1st, 1896. The Corporation invites 
proposals for taking over and working its electric lighting orders. 
All proposals to include the erection and maintenance of a generating 
station upon a specified site, laying down mains, and necessary 
equipments, with a constant supply of electricity for lighting pur- 
poses in the stated area. Details to be obtained from the Town 
Clerk, Windsor. 


Weybridge.—January 1st. Tenders are at present being 
invited by the District Council for the public lighting. Particulars 
from Mr. J. 8. Crawshaw, surveyor to the Council. 


CLOSED. 


Cardiff.—The Exhibition Committee has decided that 
a complete system of electric lighting be obtained for the forthcoming 
exhibition. The corporation offered to supply all their current 
up to 100,000 units for £1,400, but the committee has declined the 
offer, and has now placed with Messrs. Strode an order for 150 arc 
and 500 incandescent lamps from April 1st to November 7th for an 
inclusive charge of £3,000, the Exhibition Committee to supply 
steam, but the contractor to put down engines and dynamos and 
instal and maintain the lights. 


Newport.—The Free Library Committee has accepted 
the tender of Messrs. Alger & Co. (Newport), for wiring and fitting 
the buildings for electric lighting at £147, less £10 for old material. 


NOTES. 


Presentation.— Dr. R. Maullineux Walmsley, lately 
Professor of Physics and Electrical Engineering in the 
Heriot-Watt College, Edinburgh, and recently appointed 
Principal of the Northampton Institute, London, was on 
Friday, the 20th inst., made the recipient of a handsome gift 
of books from his past and present students of the College. 


Society of Arts.—The following is the syllabus of the 
forthcoming course of Cantor lectures on “ Alternate Cur- 
rent Transformers,” by Dr. J. A. Fleming, F.R.S, :— 


January 20th.—Lecture I.— The Action of the Transformer.—Real 
and imaginary transformers—Transformer diagrams—<Alternate cur- 
rent curve tracing—Various forms of curve tracers—Discussion of 
transformer diagrams—The harmonic analysis of diagrams— 
curves of induction and hysteresis—Magnetic leakage—Core and 
copper losses—Effect of variation of form of the electromotive force 
curve on core losses—Variation of core losses with temperature— 
The power factor. 

January 27th.—Lecture II.—7he Construction of the Transformer.— 
The core—Sheét-iron stampings—Building the core—Prevention of 
core losses— Selection of iron—The coils—Coil winding—Insulation 
of coils and core—The case—Ventilation and surface radiation—The 
terminals—Primary and secondary fuses and switches—Sizes and 
a of transformers in practice—Open and closed circuit trans- 
ormers. 

February 3rd.—Lecture III.—TZhe Testing of Transformers.— 
The measuremé@ht of the power taken up in an inductive circuit— 
The theory of the wattmeter—The construction and use of the alter- 
nate current wattmeter—Various methods of measuring alternating 
current motor—The testing of transformers—Testing by curve tracing 
—Testing by the wattmeter—Differential testing—Practical tests in 
the sub-station and workshop efficiency curves—Core losses for 
various sized transformers—Specifications for trausformers—Mea- 
surement of copper losses and drop—Iron testing. 

February 10th.—Lecture 1V.—Zhe Employment of the Trans- 
JSormer.—Defects in transformers—Causes of failures—Current rushes 
into transformers—Variation of core losses, with time and tempera- 
ture—House transformers—Sub-station traneformers—Two and three 
phase transformers—Transformer distribution—Importance of large 
ee factor—Influence of load factor on annual losses—Capacity— 

ffects in case of large transformer systems—Designs for alternating 
current stations—Conclusion. 


A Micanite Cap Saved It,— Not long since we, 
Electrical Engineer of New York, gave an account of erratic 
governing of an engine direct connected toa dynamo. The 
engine, it seems, was erected and ran well for a few days, and 
then suddenly failed to regulate properly. Some inherent 
defect in the governor being supposed to be the cause of the 
trouble, a new governor mechanism was substituted and the 
trouble ceased, only to be renewed after the lapse of a few 
days. It was then suspected that the fault might be due to 
stray magnetism from the dynamo affecting the free motion 
of the governor parts, and a test showed these parts to be 
highly magnetized. After trying several expedients to remedy 


the evil, the following was adopted, illustrated in the accom- 
panying eketch. A capof micanite, A, was placed between 
the eccentric and the hab of the wheel to which the eccentric 
is fastened, phosphor bronze studs being used for fastening 
the parts together. This construction afforded complete 
magnetic insulation and prevented the sticking between the 
working surfaces of the eccentric, and other parte of the 
governor mechanism. Since the application of the micanite 
cap no difficulty whatever has been experienced in the opera- 
tion of the engine at all loads. 


Copper v. Galvanised Steel Tubes.—lt is stated by an 
exchange that all the copper tubes in the English torpedo 
boat destroyers of the reserve fleet at Portsmouth are to be 
taken out and galvanised steel tubes substituted. The 
copper fittings have broken down in a number of the boats 
that have been tested. How does this affect the prospects of 
the Elmore tubes ? 
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Edison War-feverish.—We read in the Sun of Monday 
that Mr. Edison told: an interviewer the day before—the 
Sabbath be it known—that if, contrary to his belief, hostili- 
ties broke out, he would give his whole energy to the service 
of his country, and expressed the conviction that by means 
of the applications of electricity, results would be obtainable 
which would put a new face on modern warfare, and amaze 
the English. In another place the Sun-makes fun of Mr. 
Edison fighting us with phonographs, kinetoscopes, and other 
marvels; but seriously speaking, if the “‘ Wizard of Menlo 
Park,” under the ravages of. war fever, has really been guilty 
of such stupid utterances as these with which he is credited, 
it behoves the English Government to at once enlist the ser- 
vices of Mr. J. Wilson Swan. We would also suggest, in the 
true interests of the American nation, that Edison’s wonder- 
ful electrical ideas should be submitted to Dr. John 
Hopkinson, for it would not be the first time they have 
amazed the English. The still more extraordinary state- 
ments attributed to Edison in Tuesday’s Daily Telegraph, 
read just like an extract from a book, “ A Yankee at the 
Court of King Arthur,” to which we drew attention 
some- years ago. How Prof. George Forbes must be 
chuckling to see that his tirades on the average American 
have been more than established by the events of the past 
week. It is apparently an easy transition for Edison from 
“ Jumbo ” to “Jingo;” but let him take to heart the words 
of Mr. Gladstone, and fall back upon common sense. 


Prize Offered for a Fase Design.—The+ Verband 
Deutscher Elektrotechniker is offering a prize, consisting of a 
diploma and $75, for the best device by which mistakes, 
such as placing the wrong size fuse in-fuse terminals, and 
the interchanging of fuses except by authorised persons, shall 
be rendered impossible. The standird sizes of lead fuses 
adopted by the Verband at its last annual meeting are to be 
employed. These, according to the New. York Llectrical 
Engineer, are :— 


| Distance betweencentres Diameter of terminal 
Ampéres. | of fuse terminals in inches. screw in inch. 
400 38 “4 
1,000 4°4 


The designs are to remain in every respect the property of 
the individual, and must be sent-in not later than April 1st, 
1896, addressed to the Verband at 3, Monbijouplatz, Berlin, 
N., and marked with a motto. The result will be made 
public at the next annual meeting of the Verband. 


An Experimental Eleetric Farnace.—In some experi- 
ments on the hardening of'steel by quenching, G. Charpy 


describes an ingenious little electric furnace which he made . 


use of (vide Bulletin de la Societé_d’Encouragement par 
l’Industrie Nationale), It consisted of a small refractory 
tube 60 centimetres long by 2°5 centimetres in diameter, 
within which the specimen was enclosed. The tube was 
surrounded first by two spirals of platinum wire 7 m. long, 
and 0.5 mm. in diameter, which were covered with a layer of 
asbestos, and then surrounded in turn with two other 
similar platinum coils. The whole was wrapped in asbestos 
cord,’ and enclosed in a brass tube, with a current of about. 
6 amperes and 70 volts flowing through the wires. A constant 
temperature of 1,200°—1,300° C. could be maintained within 
the inner tube. The temperature was controlled by altering 
the current density with the aid of a rheostat. To secure 
temperature the apparatus was constantly 
pg about its long axis by means of a small electric 
motor. 


Cleaning Boilers.—How large a number of boilers are 
run for long periods with no attempt to clean their internal 
surfaces other than to use oc¢asionally the bottom . blow-off, 
and some of the boilers are provided with blow-off pipes so 
small, as to be entirely inadequate for. the purpose! Fre- 
quently, says the American Miller, the blow-off pipe is so 
small, and is used so seldom, that it is quickly filled with 
sediment when opened, and if not cleaned out soon, it is 
buraed off. 


The Auditors of Electric Light. Companies.—The 
following correspondence has been sent to the Zimes for 
publication :— 

Sir,—The attention of the Council of this Institute was directed 
to-an advertisement which appeared in the Z'imes of November 29th 
last, giving notice that at a general meeting of an electric light supply 
corporation a proposal would be made :— 

“That in order to save the trouble and expense of a double yearly 
audit, it be and is hereby resolved that the auditor appointed by the 
Board of Trade for the official audit should also act as the share- 
holders’ auditor.” 

I was instructed to write to the Board of Trade, and to ask whether 
in their opinion an official auditor of that Board is at liberty to accept 
the appointment of shareholders’ auditor in an electric light com- 
pany, and to point out that the functions of an official auditor and a 
shareholders’ auditor are not only different, but to some extent con- 
flicting. In reply, I have received a letter from the Board, a copy of 
which I enclose, and which I shall be glad if you will publish in 
your next issue. 

, I am, Sir, your obedient servant, 
W. G. Howarave, Secretary. 


Institute of Chartered Accountants in England 
and Wales. 


. Board of Trade (Railway Department), 7, Whitehall Gardens, . 
London, 8.W., December 18th, 1895. 
Electric Lighting Acts, 1882 to 1890. 


Sir,—With reference to your letter of the 5th inst., calling the 
attention of this, Department to a resolution dealing with the ques- 
tion of the audit of the accounts of the. . . . which.it is proposed 
to submit to the next general meeting of the shareholders of the 
. . . «Iam directed by the Board of Trade to state that they hold 
it to be outside the province of the auditor appointed by them under 
the terms of the provisional order granted to the company - to act as 
auditor on behalf of the shareholders. 

. Iam further to state that the audit conducted by this auditor is 
of a different character.-to that of a shareholders’ audit, and has in 
view different objects, and it appears to the Board of Trade that it 
rests with the company to determine whether they are acting legally 
if they entirely dispense with the audit contemplated by the Com- 
panies Acts. 

I an, Sir, your obedient servant, 
Francis J. 8. Hopwoop. 


- The Secretary td the Institute of Chartered 
Accountants, Moorgate Place, E.C. 


Presentation.—Mr. C. Burman Callow, after four years’ 
residence at Tring as resident engineer to Lord Rothschild 
at Tring Park, where he laid down the present extensive 
plant and installation for the generation. of electric power 
and light—upwards of 3,000 lights—rejoined his ,old. firm, 
Messrs. Laing, Wharton: & Down, of New, Bond Street, in 
July.last, and since that time has been engaged. in: carrying 
out-their contract for laying a complete installation for up- 
wards of 1,300 electric lights in the Brompton Hospital for 
Consumption. The work is now fast approaching completion, 
and last Friday the 40 workmen engaged on the work 
assembled together and presented Mr. Callow with an 
elegant writing desk in walnut, with silver fittings, as a 
token of their high appreciation of his ability in conducting 
the work, and satisfaction at the treatment received by those 
engaged under his direction. 


Warning to Machinery Tenders.—Moving machinery 
is about as dangerous a toy to play with as a. boiler under 
steam, writes a contributor to iz, I have seen more bad 
knocks received from attempting to tighten some moving 

than from any other source, and it is strange what men 
will attempt to do. I had an engineer once whom I. was 
compelled to discharge, because he was for ever adjusting the 
engine when under motion; he would tighten or, loosen 
eccentric straps, adjust the length of. the eccentric rod, the 
valve stem, try to tighten the crank-pin brasses, with the 
result that he was for ever getting a bang on the head with 
a wrench that was knocked out of his hand, and the engine 
was crippled again and again. Let moving machinery alone. 
If it needs repairs, it needs them enough to stop for a time, 
and if it does not need them, then “ bide a-wee.” 


True. Resistance of the Are.—We -have received a 
communication from Prof. Silvanus P. Thompson replying 
to Prof. Ayrton’s comments which appeared in our last issue, 
but we regret that, owing'to the holidays and blocks having 
to be prepared for the article, we are obliged to hold it over 
until our next issue. 
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Discharge of Field Coils.—If.a dynamo field coil of 
many turns be suddenly deprived of its exciting current by 
opening ‘its electric circuit the result is a pulse or discharge 
at a maximum E.M.F., often exceeding many times that of 


the armature to which it supplies: magnetism. A series field 


coil is never open-citeuited' when it consists of .many turns, 
but shunt field coils are liable to this operation. The 
powerful pulse of E.M.F’. excited by this self-inductive action 
will exhibit itself-most frequently in the shape of a long, 
flaming arc, but very often it will prefer to strike a path for 
itself through some weak spot in the insulation of the field 
magnet or armature. The next time that the machine is 
started up it is found to-be grounded, and, says the lectric 
Railway Gazette, either the armature or field magnet is 
obliged to go to the repair shop. Field discharges are very 
often capable of piercing through several thicknesses of mica, 
and have been known to penetrate as much as ,',th of an inch 
of fibre. To avoid this the shunt field of adynamo should 
be discharged very slowly by means of a rheostat. The field 
switch ona shunt machine is a worse than‘useless accessory, 
unless it is properly handled. Careful management in this 
regard will save —_ bills in railway power stations, as with 
machines of high voltage this evil is particularly pronounced. 


‘Welding Temperature:—It has been shown that cast- 
iron expands to the extent of about 5 per cent. in volume 
during a small range of temperature while it is passing from 
the liquid to the plastic state. Since this property of cast- 
iron resembles that exhibited by water under similar condi- 
tions, it has been argued from purely theoretical grounds that 
the welding of wrought-iron might be explained by attri- 
buting to the iron the same property which, in the case of 
ice, is admitted to be the cause of regelation. In the Proc. 
Roy. Soc., 1895, lvii., pp. 351-852, T. Wrightson describes 
some experiments undertaken with a‘ view of investigating 
this subject. The changes of temperature occurring at. the 
point of welding were observed by placing a thermo-junction 
consisting of a platinum wire twisted into a second wire of 
ager me alloyed with 10 per cent. of rhodium at this point. 

he electric current produced at this thermo-junction de- 
flected a reflecting galvanometer, the movements of which 
were photographically registered. It was found that a 
molecular lowering of temperature, varying from 57° to 19° 
Centigrade, according to the circumstances of pressure and 
temperature, occurred immediately the pressure was applied 
to the bar when in the welding condition. These experi- 
ments appear to prove that wrought-iron at a welding tem- 
perature possesses the same property of cooling under pressure 
which was proved by: Lord Kelviu to exist in freezing water, 
and on which the property of regelation is admitted to 
depend. 


The Motor and the Watch.—Under this heading, ©. €. 
Haskins, in the Western Electrician, enters into an elaborate 
explanation of the demoralisation to which watches are 
subject when their owners are in the habit of riding upon 
“motor cars.” The matter should be one of grave concern 
to all builders of such cars, and it must be borne in mind 
that magnetism, unlike electricity, cannot be insulated. It may 
be absorbed, but the absorbing material must be para-magnetic 
—that is to say, something which can be magnetised. Plates 
of iron, either in the pure or carbonised state, have been used 
for this purpose, but it is doubtful whether they are wholly 
effective, for though the magnetism is absorbed in part, the 
plate acts more in the capacity of a strainer than of a com- 
plete shield. Now, the motor underneath the’ floor of a car 
creates a magnetic field in all directions, and this influence 
saturates the air and everything surrounding it with a 
decreasing density, as you recede from the poles of the 
machine. “Hence if such cars are to become popular, a means 
will have to be devised whereby this influence can be con- 
fined, or the radius of “its action reduced within harmless 
limita, Here is a chance, then, for some inventive genius 
to discover such a means, and we may point out that three 
desiderata must be considered, namely, small weight, economy, 
and efficiency. 


Death from Electric Shock.—The Evening Standard 
of Tuesday records the death of Herr Sommer, the chief 
engineer of the Frankfurt Municipal Electrical Works, who 
has been killed by an electric current of. 3,000-volts pressure, 


A New Electrolytic Cell.—Yet another form of electro- 
lytic cell has been devised, and a full, description of it may 
be. read in,,the Electrochemische Zeitung, 1895, ii., 153+154. 


“In this cell the cathode: does not dip into a liquid, but: is 
_brought inte contact with a diaphragm, which forms. one: of 
_the walls of the division containing the anode. ,This division 


contains the electrelyte. As the - author, J. Hargreaves, 
points out, the only liquid in contact with the cathode is 
that which adheres to it through capillary attraction ; hence 
the liquid is bounded by a layer of gas on one side, and this 
greatly facilitates the use of air or other gases in curying 
out reactions. In preparing carbonates, the anodes are scarcely 
attacked at all, and the E.M.I’. used is from 3°0 to 3°5 volts. 
As the salt in the anode division becomes used up, it: is re- 
‘ape either by a continuous circulation of the solution, or 

y means of a saturating vessel filled with salt. Svarcely 
any chlorates or hydrochlorates accumulate in the electro- 
lyte, so that the same liquid can be kept in circulation for 
weeks, i 


Electrically Operated Gatling Gun Fires 1,800 Shots 
a Minute.—The Naval Rapid Fire Gun Board has, says the 
Western Electrician, submitted to Captain Samson, Chief of 
the Bureau of Ordnance, a report on the trial of an improved 
Gatling gun. A novel electrical attachment is used with the 
gun, which permits of about 1,800 shots a minute being 
fired—a remurkable showing. The motor is attached to the 


breech of a gun casing by an interrupted screw. The electric 
-current is regulated by a switch, and the connection with 


the firing mechanism made and broken by a push button held 
in the gunner’s hand. The weight of the motor and casing 
is 106 lbs. ; the length, 212 inches. The additional length 
of the gun wh-n the motor is attached is 20 inches. The 
projection of the central rhaft from the breech when the 
motor is-unshipped is 2,’; inches. As stated, with the motor 


_in operation, the gun can fire 1,800 shots a minute. The 


Board says that several hundred shots were fired, the only 
interruption being due to temporary jams in the gun or feed 
strips, and that the action of the motor was smooth and 


regular throughout. 


Another Australian Landline Interruption.—Re- 
cently we have frequently had occasion to call attention to 
these vexatious interruptions, the frequency of which show 
how unreliable is our present means of communication with 
Australasia. We now learn from Australian papers just to 
hand, that on the 12th of ‘last month the Western Australia 
landline was interrupted between Israelite and Ezperance 
Bays. Our readers may recollect that the month before, the 
trouble took place between Bremer and Esperance Bay. 
‘The submarine cable between Roebuck Bay and Banjoewangi 
is thus rendered ineffectual, and the purpose for which it’ was 
originally laid, namely, to obviate: the inconvenience caused 
by the interruptions to the Port: Darwin cables, has not 
been thoroughly met. We are glad to notice, from the 
source above quoted, that the Pacific cable scheme is making 
rapid advance, notwithstanding the obstacles and intrigues 
carried on against it, not only by its French and American, 
but also by its English opponents. 


+ 


“A not too Creditable Telegraph Intrigue,”—The 
above is the description applied by the Daily News to the 
Trinidad Island imbroglio. We learn that, according to 
cable despatches received in New York, December 15th, 


“a meeting of the Brazilian Cabinet was held last Satur- 


day, for the purpose of considering a communication 
from the British Government to have the question of 
the ownership of the Island of Trinidad :ettled “by 
arbitration. The deliberations were protracted, but the 
Ministers separated without reaching a definite decision. It 
is stated that. Senor Moraes, the Minister of Finance, was 
the only member of the Government who favoured Lord 
Salisbury’s proposal. 


‘Reduction of Rates to India,—From the money article 
of the Standard of the 23rd, we learn that telegraph com- 
munication with Calcutta was interrupted. Under the pre- 
vailing conditions of the money market this could not be 
otherwise than a very grave inconvenience. a3 
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Rose from the Ranks.—Mr. Chauncey M. Depew lately 
visited the Mechanical Department of Cornell University. 
He found at the head of it Prof. Morris. The latter claimed 
him as an old acquaintance. ‘“ How’s that?” said Mr. 
Depew. “I used to work for the New York Central Rail- 
road,” was the gprs answer. “ Indeed! in what de- 
partment ?” “Oh, just in the ranks.” “ How did you get 
on there?” asked Depew. “I was first a fireman on an 
engine. That was a tough job, but it led up to the position 
of engineer. I made up my mind to get an education. I 
studied at night, and fitted myself for Union College, running 
all the time with my locomotive. I procured books, and 
attended, as far as possible, the lectures and recitations. I 
kept up with my class, and on the day of graduation I left 
my locomotive, washed up, put on the gown and cap, de- 
livered my thesis, and received my diploma, put the gown 
and cap in the closet, put on my working shirt, got on m 
engine, and made my usual run that day.” “Then,” sai 
Depew, “ I knew how he became Prof. Morris.” That spirit 
will cause a man to rise in any calling. It is ambition, but 
it is ambition wisely directed, seeking to make one’s self 
fitted for higher work. When this is accomplished, the 
ov for higher work is sure to come.—<Scientific 

merican, 


Calcium Carbide.——At the annual meeting of the 
German Electro-Chemical Society, Dr. Borchers exhibited an 
apparatus by which he not only succeeded, nearly 10 years 
ago, in preparing calcium carbide, but also showed that all 
the oxides which were regarded as irreducible could easily be 
reduced by the action of carbon. It consists of a small 
chamber or furnace of fire brick, through the walls of which 
pass thick carbon rods 40 mm. in diameter. Inside the 
chamber these are connected by a thinner carbon rod, 4 mm. 
in diameter and 40 mm. long. The furnace is fed with a 
mixture of lime and carbon. The action is not electrolytic ; 
the effect of the current being simply to heat the lime to a 
temperature at which it is reduced by thecarbon. An E.M.F. 
of 12 volts and a current of 90 ampéres is used. The 
current may be either direct or alternating; and by 
diminishing the length of the thinner rod calcium carbide 
can be produced with an E.M.F. of only 1 volt, so that 
electrolysis is out of the question. The reactions which take 
mage are: (1) Ca0 + C = Ca + CO; (2) Ca + C0, = 

a Cy. The above reactions are sup to have been dis- 
covered by Moissan and Wilson, but the author refers to 
publications by Wohler (1862) and himself (1891).—Ziets. 
J. Elektrotechnik u. Elektrochem. ; Jour. Soc. Chem. Ind. 


Correspondence,—From Mr. G. L. Addenbrooke we have 
received a somewhat lengthy communication on “The Insti- 
tution of Electrical Engineers ;” but owing to its late arrival, 
we are compelled to hold it over until next week. 


NEW COMPANIES REGISTERED. 


Fort William Electric Lighting Company, Limited 
(3,067).—This company was registered at Edinburgh on December 
17th, with a capital of £7,000 in £5 shares, to introduce and 
supply electric current into and within Fort William and neigh- 
bourhood for the purpose of lighting streets, squares, lanes, public 
buildings, and for heating, motive power or other purposes, to which 
electric current can be applied. The subscribers (with one share 
each), are:—A. McIntyre, Fort William, Inverness ; John McDonald, 
Fort William, Inverness, distiller; M. McKenzie, Fort William, 
Inverness, writer ; D. McNiven, Fort William, Inverness, bank agent ; 
D. McTeish, Fort William, Inverness, bank agent; D. Cameron, 
Kilmoniwag, Inverness, minister; R. F. Yorke, 51, West t 
Street, Glasgow, electrician. Registered by D. McNiven, Fort 
William, Inverness. 


East Calder Gas Light Company, 
m ,068).—This com was registered on December 17th, 
at Edinburgh, with a ca ital of £1,000, divided into 1,000 shares of 
£1 each, to carry on the business of gas and other light company, as 
at present conducted, and to manufacture, sell, and dispose of gas, 
electricity, or other ts suitable for providing light, heat, and 
motive power to the i tants of Mid Calder and East Calder, and 


of the vicinity. The subscribers (with one share each) are: W. Gray, 

2, Royal Crescent, Edinburgh, gentleman; J. E. Stoddart, Howden, 

Mid Calder, landowner; George Henman, Mid Calder, Mid Lothian, 

mtleman ; James Stevens, Mid Calder, Mid Lothian, schoolmaster; 

illiam Martin, East Calder, Mid Lothian, baker; John Hastie, 5, 

York Place, Edinburgh, solicitor; S. Hislop, Mid Calder, registrar. 
i by John Hastie, 5, York Place, Edinburgh. 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


Liverpool District Lighting Company, Limited 
ge a registered office of this company was, on November 
6th, removed to 9, Cook Street, Liverpool. 


Lighting Corporation, Limited (44,648).—This com- 
pany’s statutory return was filed on December 5th. The capital is 
£275,000 in £1 shares (25,000 preference). Seven ordinary shares 
have been taken up, and £7 has been paid. 


G. E. Belliss & Co., Limited (39,411).—This company’s 
annual return has just been filed. The capital is £150,000 in £10 
shares (5,000 preference). 4,100 preference and 6,270 ordinary are 
taken up, and 4,098 preference have been issued as fully paid. £10 
has been called on two preference, and £5 per share on the ordinary, 
and £31,370 has been paid. 


New Phonopore Telephone Company, Limited 
(44,654).—This company’s statutory return was filed on December 4th. 
The capital is £10,000 in £1 shares (1,C00 founders’). 5,031 shares 
have been taken up, 103. per share called, and £2,515 10s. paid. 


Newmarket Electric Light Company, Limited 
(44,450).—This company’s statutory return was filed on November 
6th. Nine shares have been taken up out of a capital of £30,000 in 
£10 shares, and £90 has been paid. 


New - Mayne Electric Rudder - Motor Syndicate, 
Limited (43,150).—This company’s statutory return was filed on 
December 2nd. The capital is £20,000 in £10 shares, and 879 have 
been taken up. 807 have been considered as paid, and £8 called on 
66, and £10 per share on 6, and £588 has been paid. 


CITY NOTES. 


The Salt Lake and Ogden Gas and Electric Light 
Company, Limited.—Notice is given that coupons of the 6 per 
cent. first mortgage gold bonds due on Jannary 1st, 1896, will be paid, 
on and after that date, at the National Provincial Bank of England, 
Limited, 112, Bishopsgate Street, London, E.C., or at the Farmers’ 
Loan and Trust Company of New York. 


Brazilian Submarine Telegraph Company, Limited. 
—Notice is given that the coupons on this company’s second issue of 
5 per cent. debentures, due 31st inst., will be paid, on and after that 
date, at Parr’s Banking Company and the Alliance Bank, Limited, 
Bartholomew-lane, E.C. 


Hobart Electric Tramway Company, Limited.—Mr. 
G. Carnaty Harrower, of College Hill Chambers, E.C., has resigned 
his position as manager in London, and the offices have been removed 
to Mansion House Chambers, E.C. 


Anglo-Portuguese Telephone Company, Limited.— 
Coupons No. 16 of the first mortgage and No. 11 of the second 
mortgage debentures will be paid, less income-tax, by Parr’s Alliance 
Bank on and after January Ist. 

The West Coast of America Telegraph Company, 
Limited.—The coupons due the 31st inst. on the debentures of this 
company will be paid by Messrs. Barclay & Co., Lombard Street, 
London, E.C., and should be left three clear days for examination. 


The Yost Typewriter Company, Limited.—The date 
on which the 5 per cent. dividend will be paid is December 21st, and 
not January 18th, as previously stated. 


TRAFFIO RECEIPTS. 


The City and South London Railway Company. The receipts for the week 
ending December 22nd, 1895, amounted #0 1,013; week December 
23rd, 1894, £968; increase, £45; total receipts for half-year, 1896, £22,553; 
corresponding period, 1804, £22,447; increase, £106, 


The Western and Brasilian T Company, Limited. ‘The for the 
week ending December after deducting 17 cent, of the gross 
receipts payable to London Brasilian ‘Relegraph Company, 
Limited, were £2,677, 
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SHARE LIST OF ELECTRICAL COMPANIES. 
TELEGRAPH AND TELEPHONE COMPANIES. 
Stock Gus a dene 
Present or Dividends for Quotation 
issue, the last three years, Dec. Deo. ard, 
1892. | 1898. Highest.| Lowest 
173,400/| African Direct Teleg., Ltd., 4 % | 100 | 4% 14% [101 —105 [101 —105 
1,912,8807 Teleg., Ltd. (SHOCK/£2 Qs.) 43 — 45 42 — 44 
2,993,560/ do. 6% Pref. 25./£4 824 | 79 — 81 83 794 
5607 Do. do. Defd. see eee eee eee eee Stock ee eee eee 6 6 6 64 
130,000 | Brazilian Submarine Teleg., Ltd. | 10 | 64%§) 64%§) ... | 13} | 12¥#— 13} 123 
75,0007} Do. do. 5%, Debs., 2nd series, 1906... ...|100/5% |5%| ... [all -115 [111 —115 
44,000 | Chili Telep., Litd., Nos. 1 to 44,000... |B 24% t— 33 3 
10,000,000$ Commercial Cable Co. . (9100 | 7% | 7% | 7 % —170 xdj1€0 —170 
224,850 | Consolidated Tel2p. Const. and Main., Led. | 10/-| 2 GS] 2 %$ 14%] A— ini 
16,000 | Cuba Teleg., Ltd. we wwe | 18% 18% | 18 14 13 — 14 
6,000 Do. 10 % Pref. | 110 % [10 % [10 % | 2OHK— 214 | 204— 214 
12,931 | Direct Spanish Teleg., wl 514%14% 14% | 3h— 4 34— 44 
6,000 Do. do. 10% Cum. Pref. 5 % |10 % |10 % | 10 — 104 | 10 — 104 
30,0007) Do. do. 44% Debs. Nos.1 to 6,000 50 ... | 44% —107% [104 —107% | ... 
60,710 | Direct United States Cable, Ltd. ... 20 1% 28% | 8— 8 8} 8 | .. 
,000 | Eastern Teleg., Ltd., Nos.1t0400,000 .. .. 10 | 64% §| 64% §| 64% | 16 — 165 | 16 — 1 163 | 163 
70,000 Do. 6 % Oum. Pref. wee | | 6 6 6 % | 174— 18 174— 18 174 | 174 
102,1007 =. 5 % Debs, repay. August, 1899 ... ...|100/5% 15% |5% |107 —110 —110 
1,297,837 4 % Mort. Deb. Red. Stockh 4% |4% | 4% |125 —128 [125 —128 
250, and China Teleg., 17% 17% |17 —174h | 17 — 174 174 | 173 
us. Gov. Sub.), Deb., 1900, red. ann. ee. ati 
64,1007 }100 5% |5% |5% |102 —106 |102 —106 
194,3007 Be. Bearer, 1,050—3,975 and 4,327—6,400 |"100| 5% |5% |5% |103 —106 |103 —106 
$20,0007 4 % Deb. Btock Stock} 4% |4% | 4% |127 —130 —130 
an ican eg., Lta., 5 % Mort. Deb. 
80,6007 1900 redeem. ea. dr, Nes. 2.948 } 100 5% 15% |5% —106 —106 ii 
107,6007 Do. do. to bearer, 2,344 to 100|5% |5% |5% |103 —106 /103 —106 on 
300,0007|{ Do 4 % Mort. Debs. Nos. 1 ‘to’ 3,000, 4% | 4% | 4% hos 
200,0007 Do. 4% Reg. Mt. Debs. uh.) 146,000 214% 14% | 4% —115% [112 —115% | ... 
180,227 | Globe Trust, Ltd. | 10 | 48% 8) 48% 44% | 94— 10 94— 10 913| yh 
150,000 Groat orth Tole. Co | | | | | 
orthern mpany penhagen .. 10 % | 214— 
180,000 do. % Debs, | 100/5% | 5% 104 |104 —107 
17,000 Ltd. ... | 25 (10% (10 % |10 % | 46 — 49 46 — 49 
100,0007) London Platino-Brasilian Teleg., Ltd. 6 % Debs. 100}6% |6% | 6% |106 —110 (106 —110 
28,000 | Montevideo Telephone 6%, Pref., Nos. 1 to 26,000... “ae ae Pre mee 2— 2 2— 2 ove aon 
484,597 | National Teleph., Litd., 1 to 484,597 .. | 1 5% | 6h 64 64 
15,000 Do. 6 % Cum. Ist Pref. owe | 101/6% 16% | 6% | 16 — 18 16 — 18 
15,000 Do. 6 % Cum. 2nd Pref. 10|6% |6% 16% | 154— 164 | 154— 164 ‘on 
119,234 Do. 5 % Non-cum. 3rd Pref.,1t0 119,234 51/5%/15% 6H 6 6}— 
1,100,000/ Do. 34 % Deb. Stock Stock] 34% | 34% | 34% |106 —108 [106 —108 1074 | 107 
171,504 h. & Elec., Lit4., Nos. 1to 171,004, fullypaid| 1| .. | | 44% | 
100,0007|{ Pacific and European Tel, Ltd, 4 % Gane. ‘Dobe 4% | 4% | 4% —a12 
11,839 uter’s Ltd. eee eee eee oe eee 8 5 % 0 % nil 4 => 4 ams 5 eer eee 
146,7337 Do. 5 % Debs. eee eee eee Stock 5 % 5 % 5 % 92 a 97 92 nerd 97 934 ose 
238,3007 Do. do. 5 % Debs, | 1001 5% 15% 15% [102 —105 [102 —105 
30,000 | West Coast of America Ltd... 1— 2 1— 2 ove 
150,0007 Do. do. 8 % Debs., repay. 1902 | 100|8% |8%/ ... |.98 —103 98—103 
64,248 Western and Brasilian Telog., Led. | | 28% | 28%~ 139%) 9— 9— 9% 
$3,129 Do. do. do. 5% Pret. Ord. 5% 15% 15% | 63 
$3,129 Do. do. do. Def. Ord... | | 3 é 
165,2007; Do. do. do, 6% Debs, 1880 Reed. 100|6% |6% |6% |103 —107 |103 —107 
206,400/; Do. do. do. B,” 100|6% |6% |6% |103 —107 —107 
88,321 | West India and Panama Teleg., Ltd. g— 13 1% 1 
$4,563 Do. do. 6 % Cum. 1st Pref. |6% |6% | 10 — 104 | 10 — 104 10;,| 102 
4,669 Do. do. 6 % Cum. 2nd Pref. 10}6% |6% |6% 9 — 9% 
80,0007} Do. do. 5 % Debs. No.1t01,800 .../100/;5% |5% /5% —114 (111 —114 
1,777,000] Western Union of U. 8. Teleg., 7 % 1st Mort. Bonds ... |g1000 7% |7% | 7% |110 —115 —118 
64,3007) Do. do. 6 % Ster. Bonds... |6% | 6% |100 —103 [100 —103 io 
ELECTRICITY SUPPLY COMPANIES. 
30,000 | Charing Cross and Strand Electy. Su 5 | 5 %| 44% | 44% 52 
10,277 “Chelsea, ~4 y Supply, Ltd., 10,277 .. 5 | 24% 7% ove 
,000 44 % Deb. tock Rod. Stock} ... | | 116-119 [116 — 119 
40,000 | City of London Ties. Lightg. Co., Li Ord 40 001—80,000 10| ... | .. | 5% | 128— 18} | 128— 133 13,3,| 134 
40,000 Do. do. 6 % Cum. Pref., 40,000! 10| 6%|6% |6% | 154— 16 154— 16 ... 
300,000 Do. 5 % Deb. Stock, exp. at £115) all 5%|5% | 5% |182 —136 132 —136 1354 
22,475 { County of London and Brush Prov. | }20 8— 9 
10,000 Do. do. do. 6% Pref., £6 pd., 40,001—50,000 ie “a 9 84- 9 ine 
,000 , all 5| 5%|5% | 58% | 8 
49,900 |* tan Electric Supply, Ltd., 101 to 60,000" 10 | 2 %| 24% | 3% | 104-11 10 11 10}§| 104 
150,0007 0. 44% first mortgage debenture stock .. | oe | 44%] 44% | [117 —120 (117 ~120 
6,452 | Notting Hill Electric Lightg. Co., Ltd... 
19,980| St. James’ ight Oo., Ltd., Ord.,101-20,080| 5 74% | 44% | 64% | 83 5% 
20,000 Do. 7 % Pret., 20,061 to 40,080 17% | 9—10 9— % 
67,900 |* Westminster Electric Corp., Ord., 101 to 60,000 .. | 84— 8% 8i— 88 


* Bubject to Founder's Shares, 
} Unless otherwise stated all shares are fully paid. 


+ Quotations on Liverpool Stock Exchange. 


Dividends marked § are for a year consisting of the latter part of one year and the first part of the next, 


i Dividends paid in deferred share warrants, profits being used as capita', 
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SHARE LIST OF ELECTRICAL COMPANIES—Continued. 
ELECTRICAL RAILWAY, MANUFACTURING, AND INDUSTRIAL, COMPANIES. 
Business done 
Present eae | oF Dividends for osing Closing during week 
Issue, NAME, the last three years, | | | 
1892. | 1898. | 189. | Highest.| Lowest 
90,000 | Brush Elecl. Enging. Co., Ord., 1 to 90,000... 3/6 | 6 14 14 
90,000 Do. do. Non-cum. 6 % Pref., 1 to 90,000 21;6%§ 6% 1j— 2 1j— 2 
125,0007 Do. do. 44 % Perp. Deb. Stock.... (Stock| 44% | 44% 112 —115- —115 
630,0002| City and South London Railway 6% | 8% | 14% | 40—42 | 40 — 42 
28,180 Crompton & Oo., Ltd., 7 % Cum. Pref. Shares, 1 to 28,180 5|7%§| 7 %§ 2— 2% 2— 2 on 
17,139 Do. do. do. “A” Shares 01—017,139 |" 5 4 
100,000 Do. do. . do. 44% Deb. Stock Red. ... Stock w- | 44% |104 —107 104 —107 ae 
110,000 | Electric Construction, Ltd., 1 to 110,000 ... 2| nid | nil nil 
12,845 | .. Do. do. 7 % Cum. Pref., 1 to 12,845... 4 2— 2 2— 2axd) ... 
.91,195 | .Elmore’s' Patent Cop. ., Litd., 1 to 70,000 ... nil nil 43 
69,385 | Elmore’s Wire Mfg., Ltd., 1 to 69,385, issued at 1 pm. ... 2] ni | nil 
20,000 | .Fowler-Waring Cables, Nos. 301 to 20,300 ... 5 | nil nil ... 2— 
12,6000 7 Cum. Pref. 1 to 9,600 ... | 10 7 % nil 
(W. T. or! | 5 % 13§— 14 — 14 
50,000 Do. do. do. 44 Mort. Deb. Stock |Stock io 108 —111 108 —111L ae. 
.60,000 | India-Rubber, Gutta Percha and Teleg. Works, Ltd. as 10 |124% (124% |10 % | 18 — 19 18 — 19 18? 18 
200,0002,. Do. do. do. 44 % Deb., 1896 | 100 | 44% | 44% 101 —103 (101 —103 aa = te 
37,500 Railway, Ord. ... | .. | 1% | 14% | 114— 12 118— 113 
10,000 do. Pref., £10 paid 10 5% 15% | 154— 15? 155— 153 
37,360 | ‘Telegraph Constn. and Maintee, Lid. ... ... 12/15 % [20% |200% |39—41 | 39 — 41 414 | 404 
- 150,000 |... Do. do. do. 5 % Bonds, red. 1899 | 100| 5% |5% | 5% |104 —107 104 —107 
.54,0007.. Waterloo and City Railway, Nos. 1 to 54,000, £4 paid 10 5 43— 5 


+ Quotations on Liverpool Stock Exchange. 


t Unless otherwise stated all shares are fully paid. 


@ Last ividend paid was 60°/ for 189 


’ Dividends marked § are for a year consisting of the latter part of one year and the first part of the next. 
Crompton & Co.—The dividends paid on the ordinary shares (which have not a Stock Exchange quotation), are as follows : 1892—0°/.§; 1891—7°/,§ 1890—8°/ 


LATEST PROCURABLE QUOTATIONS OF SECURITIES NOT OFFICIALLY QUOTED. 


Birmingham Electric Supply Company, Ordinary of £5 (fully paid), 
-53—6}. 

Electric Construction Corporation, 6 % Debentures, 98—103. 

House-to-House Company (£5 paid), 4—44. 


Do. do. 7% Preference, of £5, 
"Do, | do. 44% Debentures of £100, 110—112. 


Kensington and Knightsbridge Electric Lighting Company, Limited 
Ordinary Shares £5 (fully paid) 7?—8}; 1st Preference Cumula- 
tive 6 %, £5 (fully paid), 7—73. 

Liverpool Electric Supply, £5 (fully paid), 73?—8}. 

London Electric Supply Corporation, £5 Ordinary, §— §. 

Yorkshire House-to-House Electricity Company, £5 Ordinary Shares 
fully paid, 62—72. 


Bank rate of discount 2 per cent. (February 22nd, 1894). 


— 


THE INCANDESCENCE LAMP.* 


By A. BAINVILLE. 


(Concluded from page 591.) 


Ir seems, therefore, that the incandescence lamp tests thus 
performed should give results that can readily be compared, 
and if, during their execution, the measurements are some- 
what tedious, this duration is sufficiently reduced for the 
total number of observations not to be greatly increased. 
This diminution of the duration of the tests does away with 
the errors due to the variation, after a certain time of the 
standardised apparatus used, or at least reduces these errors, 
and also the number of tests of the measuring instruments. 
From a practical. point of view, the short duration of the 
tests may be of great interest, in the case of a lawsuit, for 
instance. 

In short, whatever mode of testing may be adopted, it 
must be absolutely independent of the practical conditions 
of working of the lamps, must bring out their essential 
qualities, and must not require any conditions that are not 
easily realised and controlled; above all, it is essential that 
the quantities to be obtained shoald be defined so as not to 
allow of any erroneous interpretation. 

Many tests have been published in which none of these 
conditions have been realised; such tests are of no value 
whaterer. In many others, especially recently, the luminous 
powers of the lamps have certainly been determined at 
various times during the tests; but the lamps have not been 
placed at the beginning of the test under similar conditions 
of working. Sometimes even the difference of potential at 
the terminals of the lamps has been increased in certain 
proportions, without starting either from the same brilliancy 
or the same consumption in watts per candle. 


© L’Electricien. 


Up to the present, the main object of the tests of incan- 
descence lamps seems to have been rather to verify the 
figures furnished by the makers than to ——— lamps of 
different makes ; or, if this comparison has been made, it 
has generally been under defective conditions that falsify the 
results obtained. 

In short, if it is quite true that a lamp is better, all other 
conditions being equal, in proportion as the number of watts 
expended to furnish the unit of light is smaller, we cannot 
hope, in practical tests, to equalise either the duration of the 
lamp, or the variations that the wattage undergoes with the 
time when the difference of potential at the terminals, or the 
luminous power, is maintained constant ; these are, properly 
speaking, qualities that have special values in each lamp, and 
that can only be determined by testing. As to the con- 
sumption of electrical energy per candle, it may vary to a 
great extent in the same lamp, of whatever make it may be; 
in other words, the wattage of the lamp is a quantity that 
may be modified at will, within certain limits, by varying 
the difference of potential at the terminals, and that in iteelf 
furnishes no indication as to the quality of the lamp. We 
can, therefore, in all tests, choose an initial wattage deter- 
mined beforehand, as we have shown above in the methods 
of testing that we have described. 

The idea is not new, but it has advantages that are useful 
in practice. Under these conditions, in fact, the variations 
that this same initial consumption of all the lamps subjected 
to the tests undergoes in proportion to the time furnish 
directly important indications as to the comparative value of 
these lamps, and this independently of the cost of the elec- 
trical energy and of the price of the lamp; the best lamp 
will certainly be the one that preserves its initial consump- 
tion the longest. The results obtained by this method fur- 
nish other indications that are still more exact ; the quantity 
of light produced at the beginning of the experiment is in 
proportion to the emissive power of the filament; we have 
therefore only to measure the length and the diameter of the 
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filament in different lamps to know the relative value of their 
emissive powers (we are supposing here that the temperature 
of the different filaments is the same, which is only approxi- 
mately true); from a practical point of view, in all cases, 
the best lamp is the one that, for a given consumption of 
electrical energy, will furnish the greatest quantity of light 
per unit of surface. 

These various considerations show the importance of this 
simple modification of the methods of testing generally em- 
ployed, and the desirability of its general adoption. 

Some very interesting studies might be undertaken with 
regard to incandescence lamps, independently of the tests 
described above. Even if they possess only a purely scientific 
interest, they might lead to attempts to introduce improve- 
ments into their construction. This consideration gives them 
a practical interest. We will merely point them out here as 
=" sequel to the studies we have discussed in this 
chapter. 

We have seen, in the course of these articles, that the re- 
lation between the quantity of light produced, and the corre- 
sponding consumption of energy, is not exactly known. It 
would be very interesting if several experiments were under- 
taken on all the present makes, in order to determine this 
relation for cach make; for, if it is difficult in the present 
state of the lamp industry to find a general formula appli- 
cable to all makes, there is no doubt that this formula can 
be found for a make that is uniformly carried out. 

On collecting the results obtained by different experi- 
mentalists, we might, by choosing those that relate to 
experiments performed on the most perfect productions, 
establish a relation that would approximate very closely to 
that that will be given by all the lamps when the manufac- 
ture is sufficiently improved, since the values of the different 
factors that intervene, degree of vacuum, electric conduc- 
tivity, emissive power, &c., will then tend to agree for 
different makes. 

These studies would, in any case, be very valuable to 
makers, whom they would instruct as to the value of their 
productions, and we should, perhap:, succeed in arriving at 
something better than the empirical formule proposed up to 
the present day. 

The study of the influence of the various imperfections 
of constructions on the practical qualities of the incan- 
descence lamp might also be undertaken with advantage, and 
would, besides, tend to facilitate the researches we have just 
suggested. Tests would thus be rendered easier, and their 
results more conclusive. For instance, it would be a great 
advantage to find a practical and accurate method of mea- 
suring the degree of the vacuum in lamps. The outflow 
method gives only qualified results, and these only 
when the tester is thoroughly skilled in its employment. 
The MacLeod gauge certainly enables approximate values to 
be obtained, but this can only be used at the factory before 
the lamp is quite finished. 

This series of articles on the incandescence lamp would 
not be complete if we did not sum up the special advan- 
tages of this mode of lighting, although they are well known. 
The competition at — going on between this mode of 
lighting and one of its forerunners, in which considerable 
improvements have recently been made, gives this enumera- 
tion a renewed interest just now. 

The advantages of the incandescence lamp may be classed 
under two heads, the essential and the secondary. 

The firat are: immunity from fire or explosion, the dimi- 
nution of heat produced, the absence of the products of 
combustion. 

Amongst the secondary advantages we may mention the 
simplicity of the lighting, the great elasticity of the working 
which enables this mode of lighting to be used for quite new 
decorative effects, the possibility of obtaining various colour- 
ings, the facility of installation in many cases, and the 
economy realised by its use under many circumstances. 

We will now glance briefly at these different qualities. 
As regards security from fire, the incandescence lamp cer- 
tainly offers the maximum of safety in all cases. it the 


installation is carefully effected, there is absolutely no danger. 
As the luminons point is enclosed in a bulb that is hermeti- 
cally sealed, it can be used confidently in all places where 
the atmosphere contains inflammable dust or vapours, and in 
this case it is the only mode of lighting that can be used. 
Even the breaking of the bulb is unattended with danger, 


as then the filament is immediately reduced to powder by the 
sudden introduction of the air; if the bulb is accidentally 
broken, or burnt in a moment by contact with oxygen ; if the 
bulb is only cracked. Some very curious experiments made 
at the time of the adoption of this kind of lighting for 
theatres, showed that it would have to be placed under quite 
special conditions, in order to burn objects in its vicinity. 
It is only by wrapping up the lamps that we can burn the 
combustible materials used to envelop them, and then only 
on condition that these materials are bad conductors of heat, 
and possessed of considerable powers of absorption. Light 
coloured materials stand this test without being altered. A 
lamp can be broken in gun cotton with impunity. It must 
be owned that these are extreme conditions, rarely met with in 
practice. Moreover, in incandescence lighting, we suppress 
the use of the regulating rheostats that are so often one of 
the causes of fire in arc-lighting installations. 

Lighting by incandescence lamps produces a certain 
quantity of heat that cannot be altogether disregarded, as, 
if the bulb of a new lamp can be easily held in the hand 
when the lamp is of a good make, as soon as the bulb 
becomes blackened its temperature rises considerably. 
With large incandescent lights, the heat given off by 
each lamp becomes considerable. However, as com- 
pared with the quantity of heat produced by combas- 
tion in the open air, that given off by the lamp may 
be disregarded in all cases. Thu, with the Auer incan- 
descent gas lighting, or any similar system, this advantage 
cannot be claimed, and if there is less heat than with the 
old system, the diminution is due solely to the increased 
efficiency of the burners, which, in certain cases, enables 
their number to be reduced ; but really, each burner for the 
same quantity of gas consumed seems to produce a greater 

uantity of heat, as in this system the burners are of the 

unsen type, and consequently their combustion is more 
complete. 

The greatest advantage of lighting by incandescence 
lamps, and certainly the most important when a confined 
space has to be lighted, is the complete absence of the pro- 
ducts of combustion given off more or less abundantly by all 
other sources of light. Here, there is no combustion, in the 
open air, at least, and consequently no deleterious gages are 
produced as in the various kinds of combustion on which 
other systems of lighting are based, and, above all, nothing 
is withdrawn from the outer air. There is no impoyerish- 
ment of the air we breathe, owing to the consumption of 
oxygen necessary to all kinds of combustion, no substitution 
of carbonic acid or oxide of carbon for this oxygen, no 
fumes arising from incomplete combustion, tending to vitiate 
the air, and to form a deposit all round the light. In short, 
we may say that at present incandescence lighting is the only 
really hygienic system of lighting. 

Incandescence lighting, owing to the capability of the 
lamps to burn in any position, offers special facilities for 
decoration, and this is an advantage possessed by no other 
system. 

We can also, with this mode of lighting, obtain very 
varied colouring in the light produced from the white light 
of a brilliancy resembling that of the arc to the yellow tints 
given hy gas and oil. For this we have only to choose in- 
candescence lamps whose consumption of electrical energy 
corresponds to the brilliancy required; it is true that the 
production of a given quantity of light is dear in proportion 
as the colouring is deeper, since it is lamps of great specific 
consumption that give this tint; it is also true that we can- 
not produce in the same lamp different tints, without dis- 
tributing through a rheostat part of the electrical energy 
originally consumed in the lamp; but this advantage does 
not exist either in the incandescence gas lighting, and again 
this latter can only furnish a special colouring peculiar to the 
substance which is rendered incandescent ; and this peculiar 
tint is sometimes rather disagreeable, as, for instance, the 
ghastly light produced by the Auer hood. 

The simplicity of the installation required for incandes- 
cence lighting, and consequently, the little expense involved, 
the absence of a special staff for its maintenance, when we 
have to do with a small installation with an overhead line 
and hydraulic motive power, have led this mode of lighting 
to be adopted in places with the fewest resources, and now a 
number of little towns, having natural forces at their dis- 
posal are lighted by this system, whereas they could not have 
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established gas works, their consumption being too small to 
support one. Under such conditions, incandescence is 
cheaper than petroleum. If in large towns, Paris particu- 
larly, this mode of lighting. is not used more extensively, 
this is chiefly due to the high price of the current, to its 
irregularity which rapidly destroys the lamps, and also to 
the bad laying of both the principal and private mains 
causing interruptions in the service or accidents, all causes 
which are gradually disappearing. 

Lastly, the incandescence lamp is available for lighting 
by batteries and accumulators, a method that is not very 
practical now, but which may become important if we can 
find a system capable of producing electrical energy at a 
reasonable price. 
_ Such are, briefly, the practical considerations in favour of 
the development of incandescence lighting, and consequently 
of that of the industry we have been describing. 

- We will ask the reader to excuse the length of this series 
of articles, which really only gives a slight idea of this 
remarkable manufacture, but. which will tend, we hope, to 
extend our knowledge of this industry, which, up to the 
present, the makers seem to haye kept as secret as possible. 


“© PROCEEDINGS. OF ‘SOCIETIES. 


Institution of Electrical Engineers. 


Ay the annual general meeting held at the Institution of Civil 
Engineers, Great George Street, Westminster, on Thursday evening, 
the President, Mr. R. E. B. Crompton, occupied the chair. The report 
of the Council having been read, 

The PresipEnt remarked that the Institution might congratulate 
itself upon having assisted in the very satisfactory conference with 
the Board of Trade alluded to in the report, and ther moved “ That 
the report of the Council, as read, be received and adopted, and be 
printed in the Jowrnal of the Proceedings of the Institution.” 

Prof. Pegry seconded this resolution. 

_ Mr. RaworrH said, before proceeding to the adoption of the 
feport, he had it on his mind to say a few words. Ue congratulated 
he Institution and the Council upon the excellent nature of that 
report, and upon the general pros 8 condition of their affairs ; 
but to him it was a matter of regret that. the report had not pro- 
ceeded to ask the members of the Institution to grant to the Council 
greater facilities for obtaining the advice and assistance of the 
members on matters affecting the welfare of the Institution. He 
approached the subject'with a deep sense of responsibility—he did 
not speak merely upon his own behalf, for he was well assured that 
he represented the feelings of a large mass of the members of the 
Institution—and he trusted that his sense of responsibility was com- 
mensurate with the greatness of the subject witi which he was about 
to deal. He sometimes wondered whether their various members 
really rose to a full appreciation of the magnificence of the Institu- 
tion. It was respectable in its origin, it was remarkable in its pro- 
— and its destiny would be resplendent. They had seen what had 

n the course of the Institution of Civil Engineers, and it filled 
their minds; with respect, almost with awe, when they considered 
what-a moving force it had been in the civilised world; but that 
Institution had arrived at, or nearly, at the zenith of its importance 
and power, whilst the Institution of Electrical Engineers had no 
zenith, until, at least, they had discovered what was the zenith of 
electrical science and practice. But it was not the question of prc- 
phecy that he was disposed to enter upou thatevening. Atthe head 
of the Institution they had a great and noble Council, of which they 
were all proud, and which did honour both to the Institution and to 
the profession with which it was connected. But there was one 
great defect about their relationship, and that was that the two 
bodies, the Institution and the Council, were two separate entities, 
and each was pursuingits own existence without knowing what were 
the desires and the aspirations of the other. If he might be allowed to 
point to an analogy, he might say that they represented a pair 
of human twins. Their origin was the same; they came upon the 
scene by the same path, and the dates of their entry upon the world 
were as close together as the accidents of the circumstances would 
permit. But from that date forward each led its own life, and de- 
veloped its own interests according to its surroundings and its own 
education. They grew up possibly in such a way, that 20 years afler 
nobody would suppose they had had the same father and mother. 
They were in a somewhat similar position with regard to that Insti- 
tution. It came into existence some 23 years ago, under the presi- 
dency of Mr. C. W. Siemens, afterwards Sir William Siemens. It 
had a membership of something like 100 members, and had a Council, 
and that Council had developed into the present Council. That 
Institution of 100 members had developed into an Institution of 
something like 1,700 members; but there had been a very slight 
influx of new blood or of members of Council derived actually from 
the initiative of members of the Institution. The two bodies had 
grown up together, but not upon identical lines. There was a very 
great danger in this. They had not arrived at the point of danger, 
but it was.in the interests of the Institution, as long as there was a 
conceivable source of danger which might at any moment culminate 


in an actual, tangible danger, to consider whether there was any pos- 
sible method of removing that possible source of danger, so that th 
fature history of the Institution might be unclouded. He was ex- 
tremely sorry to hear it, but it was a fact that in the past, if anybody 
who took an interest in the progress of the Institution ventured to 
express his opinion, and that opinion did not happen to be exactly 
the opinion of the Council, he was liable to be called a malcontent. 
He knew that epithet had been applied to members in that room 
upon previous occasions, regarding whom he was prepared to deny 
that they were malcontents in the broad meaning of that term; that 
was to say, in the sense that it was impossible to please them. On 
the contrary, he thought they were very easily to be pleased. He 
wanted to call their attention to one fact in this connection, because 
it illustrated his meaning, perhaps, better than any theory. It was 
within the memory of some of those present that at one time there 
was.a question at issue between the mémbers of the Council and 
some of the members of the Institution; at all events the Council 
were prepared to take certain action which a large number of the 
members did not approve. It seemed to those members very natural 
that they should ask two or three of their number to call upon the 
Council and give them a few words of advice, in an informal way, as 
to what would be the best course to pursue. They would, perhaps, 
scarcely believe him when he said that they found it extremely diffi- 
cult to get the ear of the Council at all. Eventually they did 
get the ear of the Council, and naturally the first question put 
to them was: ‘Whom do you represent?” The answer, of course, 
was that they represented no one but themselves, and whilst 
they had not an express authority to act, they were perfectly 
certain of themselves, and nearly certain of everybody else. That 
was an unfortunate position fora deputation to bein. But if there 
was a feeling on the part of that meeting that there was a possibility 
of some risk arising in the future, owing to the fact that the Council 
was not always thoroughly in touch with the feeling of the members, 
then they ought to organise some direct means to bridge over the 
difficulty ; and without discussing further the general question, he 
would suggest that it would be an advantageif the Council bad the 
opportunity of quite privately taking the feeling of the members, 
through the voice of a special committee. It would be quite naturally 
urged that they did not want such a committee, because their Council 
was their representative committee. Of course if that were the case 
the answer would be complete; but he held that that was not the 
answer to the proposition. The fact of the case was that the Council 
consisted of 15 movable members, two vice-presidents, and 13 past 
présidents, so that there were 17 permanent, stuck-fast members of 
the Council, who not only had votes, but could vote upon the Council, 
and only 15 active, moveable members, who had any communication 
with the. members at large,and who were drawn from the body of the 
members within a reasonabletime. He did not think the members of 
the Institution were generally aware of that fact; he did not think 
they were aware that whilst in the Civil Engineers a certain propor- 
tion of the past presidents did not vote, in this junior Institution the 
past presidents did vote, so that they had a more vigorous House of 
Lords than the Civil Engineers; in fact they were the strongest 
Tories of all. As far as voting power went it did not matter whom 
they put on the Council, providing the Conservative instinct prevailed, 
and it could not fairly be said that the Council represented the 
members. It did not represent them in the sense that a Committee 
would, if they selected a number of gentlemen from that meeting and 
asked them to go and talk to the president upon any matter in which 
the members took particular interest. Now he had had enough of 
that unpleasant business, which it had caused’ him considerable pai 
to allude to. Now he had a much pleasanter matter to turn to. ey 
had had placed in their hands that evening a balloting paper, and he 
thought that paper must be a source of intense gratification to the 
members. He found that the Council proposed to elect’ Mr. Sidney 
Morse an associate ; he thought the Council there had got on to bed 
rock, for they had chosen an associate who occupied a very exalted 
position on what he might call the outer ring of the electrical 
industry. They were not all his clients now, but probably would be 
some time or other. Mr. Morse occupied pretty much the same kind 
of position between electrical engineers and the Board of Trade that 
he (the speaker) suggested an advisory committee should occupy 
between the members and the Council of that Institution. 

The PresipEnt said Mr. Raworth must confine himself to the 
subject of the report. The balloting list was distinctly outside the 
report, and it was inexpedient at that juncture, when the list was 
being scrutinised, that it should be discussed. 

Mr. RawortsH said if the president ruled it so he must snbmit. 
He could not sit down, however, without expressing his satisfaction, 
and that of every member who had spoken to him on the subject, on 
the election by the Council of Dr. Hopkinson—[The PresipENt : 
“ Selection.”]—the selection of Dr. Hopkinson as president for the 
ensuing year. There was not one of the gentlemen who sat around 
that table who commanded greater respect than Dr. Hopkinson. He 
(Mr. Raworth) knew the whole family, and had done so from his 
boyhood, and he felt it was no exaggeration to say that lf they were 
entirely bereft of president and vice-presidents, and called in Dr. 
Hopkinson’s mother and all his brethren to fill their places, the Insti- 
tution would lose nothing in usefulness or in lustiness. In this 
matter the Council had made a big score, but they had not made it 
off their own bat. For once they had taken from the glass case in 
which they usually kept it the big bat of the Institution, with its 
blade of power fitted on to its handle of common sense, and the 
result was that they appeared that night in an admirable position. 
Let them go forward and use that bat, and grace be with them. He 
would propose this resolution: “ That this meeting considers it desi- 
rable, in the interests of the Institution, to form a committee to 
represent the views of the members in consultation with the Council, 
and such committee is hereby constituted of the following members: 
Mr. A. A. C. Swinton, Mr. E. Manville, Mr. R. P. Sellon, Mr. A. B. 
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Holmes, Mr. W. P. T. Faweus (Manchester), Mr. A. W. Heavi- 
side (Newcastle), Mr. H.C. Mavor (Glasgow), and Mr. J. C. Vaudrey 
(Birmingham), with power to add to their number.” 

_The Presipent asked whether Mr. Raworth intended his resolu- 
tion as an amendment to the report, or as a substantive motion. 

__Mr. Raworrtu: It practically constitutes an amendment, but if you 
like it can be put as a separate motion. 

The PrestpEnT: Well, say one thing or another. 

Mr. RawortH: We will put it as a separate resolution. 

The President’s motion, that the report of the Council be received 
and adopted and printed in the Journal of the proceedings of the 
Institution, was then put and carried unanimously. 

Mr. Sidney Morse, the honorary solicitor, said he had read the 
resolution, and he was afraid it was not within the powers of the 
annual general meeting to do what was proposed init. The business 
which that meeting had to carry out was stated in Claus: 55 of the 
articles of association, and provided “ that the annual general meeting 
of the Institution skould be that held previous to Christmas, and the 
business of the meeting should be to receive and deliberate upon the 
report of the Council as to the state of the Institution, and to elect the 
cflicers for the ensuing year.” That seemed to be the only business 
which it was competent for that meeting to transact. If they desired 
to pass a resolution of this sort, it should be done at an ordinary 
general meeting, after notice. He took it that the resolution was not 
designed in any way to alter any of the rules or regulations of the 
Institution contained in those articles of association, but was merely 
intended as a suggestion, and, therefore, he thought it might properly 


be brought forward, after notice, at an ordinary general meeting; | 


Loy was afraid it was beyond the power of that meeting to enter- 
it. 

Mr. Rawortu: I think, sir, that resolution is within the wording 
of the constitution as read out. 

A MEMBER suggested that the resolution should be sent to the 
Council with the request that they would consider the best method 
of bringing it forward at some ordinary meeting for further con- 
sideration by the members. That would, he thought, render the 
legality of the proceedings more in accordance with the articles. 

Prof. Perry said the difficulty was that when the resolution was 
brought forward an idea was given that it might be brought forward 
either as a resolution or as an amendment. Until the scrutators had 
spoken, he was still a member of the Council, and he had seconded 
the resolution for the adoption of the report ; but, in all fairness, he 
thought it was within Mr. Raworth’s right to have this matter con- 
sidered either as an amendment or as a resolution. 

The PREsIDENT said it was a very simple matter. They all wanted 
the same thing. Mr. Raworth, and the gentlemen he represented, 
wished to have this motion brought forward. They (the Council), as 
in duty bound, asked their honorary solicitor as to what was the best 
course to pursue, and what was the legal course to pursue. He in- 
formed them that the legal course would be that the matter should 
be brought forward after due notice at an ordinary meeting. What 
was the use of ignoring the law on the subject, and flying in the face 

of skilled advice. He thought Mr. Raworth’s object would be best 
met by giving notice, and having the matter discussed at a future 
meeting. 

Mr. Mavor asked if the honorary solicitor would state whether it 
would be distinctly illegal to discuss the matter at that meeting. As 
he understood the obiect of the meeting, it was to discuss the state 
of the Institution, and if this did not refer to the state of the Insti- 
tution, he did not know what did. 

Mr. Morsu (solicitor) said the purpose of the meeting was {to 
deal with the report of the Council; therefore any resolution come 
to should have some reference to what was mentioned in the report. 
If Mr. Raworth wished his remarks to be taken merely as an ex- 
pression of opinion, and if other gentlemen wished to express an 
opinion, he did not think it would be particularly out of order. But 
he thought it would be out of order to pass a resolution at that meet- 
ing. Perhaps the chairman, in his discretion, if time permitted, 
would allow the discussion to go on. 

Mr. Swinton: I understand the honorary solicitor to the Institu- 
tion to express his opinion that it would be out of order to pass the 
resolution proposed by Mr. Raworth at this meeting. I would ask 
him whether it would be out of order to discuss the question. 

The Presipent: The honorary solicitor has already said it would 
not be out of order to discuss it this evening. It rests with you, and 
if you will go on to discuss it, I shall be very glad to ‘isten to it. 
The question is whether you will put off the discussion to a further 
Le naga or whether you will discuss it a little now, and a little 

r on. 
‘ .. MempzR: I do not think you can go on to more interesting 
gs. 

Mr. RawortH said he felt they had rather got him inatrap. The 
President asked him whether he was going to submit his motion 
either as an amendment or ss aresolution. He had a strong objec- 
tion to carrying an amendment on the report, because that would 
have the force of a vote of censure on the Council, and would be an 
extremely unpleasant thing to do; he had been extremely glad to be 
able to take up the attitude of offering to put it in the form of a 
separate resolution after the report had been passed. He thought this 
subsequent movement was going to be a very serious check on the 
matter he wished to bring forward. He had not accused the Council 
of having got the information first, and then run the solicitor’s 
opinion off on him afterwards; but the effect was the same. He 
felt that to go on with this matter now would be to place himself in 
& very false position. 

The Presipent said if Mr. Raworth had been trapped, it was 
accidentally. He (the President) was not aware of what would be 
the effect of what he said; they were advised afterwards, and he did 
not know what the effect was going to be. He had no wish to take 
an unfair advantage, but it had seemed inconvenient to discuss the 


thing partially then, and to take it up again afterwards. If the 
question was one of supreme interest, it might be better to deal with it 
at once ; but he did not think this was a matter of supreme interest. 
They would get quite as large a meeting to discuss the proposition in 
the early part of next year, and he was quite ready to put it to the 
meeting whether they should go on now, or whether they should 
discuss it later. 

Mr. Raworts said if they could not take a vote upon it, he did 
not think it would be doing any good to go on with the discussion. 

A Member said this was decidedly an important matter, and one 
which could scarcely be decided at one time. It was as well that it 
should be discussed at once, and that they might consider it in the 
meantime before it was finally settled. They had to confess that the 
members as a whcle were not in touch with the Council, and vice 
versa. Their intentions were good, but they remained on parallel 
lines and did not come together. It seemed to him, if they started 
by appointing a committee to advise the Council, the next ste 
would be to appoint a committee to advise that committee. They h 
better take a few hints from the Civil Engineers. He thought the 
Institution was working on the right lines in having on the Council 
the past-presidents, whose experience was invaluable ; but at the same 
time, if they were to have voting power in such numbers as to be able to 
outvote the purely elective members, there was the danger of their 
getting behind the times as an Institution. In electrical matters 
apne J they must go ahead, and he certainly thought it would 

much better if it could be arranged that the past-presidents could 
not vote; they would then have a greater number of names to choose 
from for the purpose of filling up the Council, and they would be 
bringing fresh blood more or less frequently into the Council. Under 
these circumstances the Council would more ably represent the ideas 
of the Institution as a whole. If it were possible to discuss this 
matter to-night so that they might have something to think over, it 
would be better than having the matter sprung upon them, and dealt 
with right off that night. 

The Presipent: Shall we discuss this matter to-night or not? I 
think those in favour of discussing have it. 

Mr. Mavor asked if, before they proceeded, the honorary solicitor 
could advise whether it was possible to alter Mr. Raworth’s resolu- 
tion so as to make it legal to discuss it. It was highly unfair to stop 
a discussion like that after the first speech. 

The Soxicrror said special provision was made for that in Article 
60, which said a special general meeting of the members might be 
called by the Council for a specific purpose, on the request of 
10 members and associates, specifying the business to be transacted. 
There was a qualification, however, that the discussion must not be 
intended to lead to the altering of any of the articles of association ; 
to make any alteration in those articles it was necessary that there 
should be two meetings in the usual way, just asin the case of a 
public company. 

Mr. Mavor: Is it possible to put this to the meeting: whether this 
meeting desires that the president should call such a special meeting to 
discuss this question, because if it is competent for this meeting now 
to invite the president to call a meeting to discuss the question we 
shall save time, and get on with the business. 

The PrEsIpENT: 1 think you do not understand; you have to get 
10 members to sign a requisition, and then we must calla meeting 
within a short time. 

Mr. Erskine said those gentlemen who thought it was only neces- 
sary to make a little alteration in the constitution of the Council, had 
rather mistaken the meaning of Mr. Raworth’s resolution and his 
reasons in bringing forward that resolution. There was a very great 
difficulty at present for any member to bring any suggestion before 
the Council. Of course, with individual members’ knowledge of the 
feeling of the Institution was confined to his knowledge of his own 
personal friends, who necessarily formed but a small proportion of the 
whole list of members, and when the member had found that among 
his own friends a certain change was desired, he could only in an 
informal manner approach some member of the Council whom he 
happened to know, and, as Mr. Raworth had very justly said, that 
member would naturally ask ‘Whom do you represent?” Even if 
he could at that moment remember all those with whom he had 
discussed the matter, the individual member would only be able to at 
the best represent a very small clique. That that view should be 
taken by the Council was only natural. It certainly did seem to him 
that ifacommittee were appointed as Mr. Raworth suggested, that 
difficulty would entirely be got over. Hach member of the committee 
would be, more or less, represented, he took it, by a constituency, or 
rather would represent a great number of members, and the Council 
would therefore know that if anything were recommended to them by 
such committee it was something that was generally desired, and not 
the feeling of a small clique. He did not think it was possible on 
that evening, or in any one evening, to bring before the Council 
all the suggestions which different sections of the members would like 
to make with regard to the future, and it was highly desirable that 
there should be a committee in touch with the members to bring 
before the Council from time to time the various points which might 
arise in that direction. There was another point which could not be 
lost sight of. The deliberations of the Council were necessarily 
private, and were held with closed doors. It was perfectly right 
that that should be the case. It might, however, often happen that 
the committee would have to bring before the Council certain matters 
which they would not like to bring forward in that room at the 
ordinary general meetings, which were practically public meetings. 

With the committee such points might be brought before the Council, 
and discussed in the way in which any matter concerning the Institu- 
tion was at present discussed by that body. 

Mr. SHOOLBBED said it would be of interest to know how far the 
practice of this Institution in regard to the voting power of the past- 
presidents, and the recommendation by the Council of the exact 
number of members required to fill the places on the Council, differed 
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from, or conformed to, the practice of other similar sccieties. He 
suggested that the secretary should ascertain what was done by the 
various learned societies in London in these matters. 

Mr. Mavor said they were not entitled to quite so much congratu- 
lation as they were inclined to give themselves upon the accession of 
members to the Institution, for it was astonishing what a number of 
active and energetic members of the profession did not belong to the 
Institution. This was certainly due to the fact that the large pro- 
portion of the members of the Council were completely, or almost 
entirely, out of tovch with the members of the profession. He re- 
ferred, of course, to the vice-presidents, whose very eminence took 
them away from those who most, in the nature of things, have the 
future of the Institution in their hands. The Councils’ intercourse 
with the members was, in his experience, of the most charming and 
useful nature ; but, in asking the Council to open their ears to the 
desires and requirements of the younger members of the Institution, 
he did not think they were asking anything which ought not to be 
considered. The only thing they insisted upon was that the Council 
should know them better. They knew many of the members of the 
Council very well indeed, but they desired to be known in return. He 
spoke for many young members of the profession with whom he was 
in close sympathy and touch. Mr. Raworth had referred toa deputa- 
tion which waited on the Council, but he did not state that that 
deputation took with them the requisite documents signed by the 
requisite number of members to ask for a general meeting to be called 
to discuss this matter. He was strongly of opinion that they ought to 
be given more time, so that they could really understand the meaning 
of their articles of association. He knew the value of legal advice, 
but something more valuable than that was to understand sufficient 
of the law to be able to do without a lawyer. The articles should be 
put in plain simple English, so that they could all understand them. 

Mr. ADDENBROOKE said it seemed to him that the resolution was 
— on the meeting in a very peculiar manner. There was an 
obscure letter in the papers stating that a meeting had been held 
which, apparently, claimed to actually represent the members of the 
Institution. Asasimple member of the Institution, he might say 
that he never heard anything about that meeting, and it seemed 
to him that those who attended it had taken a great deal upon them- 
selves. He thought anything of that nature should be approached 
in the most judicial frame of mind. In another society of a very 
democratic kind, with which he was connected, the Royal Photo- 
graphic Society, of which he had been a member for 15 years, he 
had served on the Council for seven years, and during that period the 
Society had gone through every phase of the movement they were 
now starting on in this Institution. There was a discussion at the 
annual general meeting, with the result that a committee was ap- 
pointed to revise the laws. The committee went ov with the discus- 
sion of the laws for nearly a whole session, but notwithstanding all 
the amendments introduced, the Society was made so democratic in 
its constitution that almost everything was submitted to the Society, 
and they were continually coming upon stumbling blocks in almost 
every direction. The result was, that they had to proceed by the 
general and liberal interpretation of the rules, by common sense 
rather than by the mere wording. This practice of referring to the 
Society on every question led to a serious addition to the expenses ; 
a large amount of printed matter was circulated amongst the 
members ; so much, that eventually most of it was put into the waste 
paper basket. In the end, the Council became more autocratic than 
ever; now took no trouble about anything, and they drifted back to 
pretty much the same position they were in before. Certainly, the 
election of the Council in that Society was upon a more open basis 
than this, but he was sure that to rake up the whole of the founda- 
tions of the Institution would lead to a lot of useless expenditure 
and waste. No doubt the Council was anxious to do all it could for 
the members, and if the ‘nembers bad only been content to proceed 
in the proper and legal manner by calling a meeting and giving the 
matter proper attention, they would all have come to the subject 
with their minds prepared and tempers calm, and probably a fruitful 
discussion would have resulted. But he would really put it to the 
meeting whether the discussion, so far, had conduced to the dignity 
of the Institution, or whether there was any use in continuing it. 

Mr. Erskine suggested that a great improvement in the practice 
with regard to the issue of the balloting sheet would be for the names 
approved by the Council to be sent out six or seven weeks before the 
chestion took place. At present, it was sent out seven or eight days 
only before the election, and there was absolutely no time for 
members to organise, or do anything in the way of nominating some- 
one other than those whose names were on the list. 

Mr. A. A. C. Swrston wished to support what had been said by 
Mr. Erskine. He did not think this Institution wished to be guided 
by the example of a photographic society, such as Mr. Addenbrooke 
had referred to. Let them rather be guided by the Institutions of 
Civil Engineers and of Mechanical Engineers. In the Mechanical 
Engineers, he believed the practice which Mr. Erskine suggested 
should be adopted here was followed, in sending out the balloting 
papers some considerable time before the day of election. Under 
the existing practice in the Institution of Electrical Engineers, 
members had not time to find out anything about the candidates, 
and they either voted by return of post to get the matter off their 
minds, or they did not fill in the papers at all. In any case, a week 
was quite insufficient for any action to be taken. 

Mr. M‘Lxan said, as a country member, this was the first he had 
heard of this matter, and he quite agreed with those who had said 
they should have had some notice that it was to be brought up. He 
wanted to hear more about it. 

The PREsIpENT said there was other business to come before the 
meeting, and there was only just time to finish it. He thought they 
understood that notice was to be given immediately for the ordini 
meeting for the special pu of discussing this matter to the ful- 


lest extent. He hoped ient time would be given so that the 


country members could be made fully aware of the bearings of this 
really momentous question, which amounted to this, that the Council 
was to be supplemented by another body to help it and advise if. 
This would be decidedly a most radical change in the constitution of 
the Institution, and it required most carefully investigating and 
thinking out. He wished at once, on behalf of the Council, to say 
that it was not fair on the part of Mr. Raworth to bring this matter 
on the meeting that evening, and then to suggest that the Council 
had not acted fairly in declaring his resolution one which could not 
be put without notice. The Council wished to have the whole thing, 
the discussion and the voting, kept together; that is to say, to take 
place on the same night. In that case, one long evening might have 
been given up to it, and people would have come prepared, whereas 
on this occasion most of those present had come to hear a discussion 
on the two papers read at the last meeting. 

The usual formal votes of thanks to the Institution of Civil Engi- 
neers for the use of their lecture hall, and to the various officers, were 
then carried. 


Northern Society of Electrical Engineers, 
Discusston on Mr. A. R. Bennett's paper on MountcrpaL TELEPHONY. 
(Concluded from page 783.) 


Mr. Henperson said that they had been taken a long way, but not 
much had been said about the system employed in this country. He 
thought the Continental system was very much better than ours, and 
that the system adopted by the New Telephone Company was better 
than that of the National. Mr. Bennett did not go into the details 
of the Trondjhem system, but he presumed it was something after 
the style of the New Telephone Company, that was to say, they pro- 
bably had separate service wires, or calls for the operator. 

Mr. CitrEHUGH: There was one question he would like to ask. 
Mr. Bennett stated that when the trunk lines were taken over by the 
State, the charge for their use would be increased. He would like to 
know the reason for this. It certainly seemed to him that if the 
charges were to be still further increased, telephonic communication, 
except in one’s own district, would become practically prohibitive. We 
have a heavy incubus in the National Telephone Company, which it 
seems practically impossible to rid ourselves of, and must therefore 
look to see what precautions can be taken to ensure a reasonable ser- 
vice. The only sort of control which can be exercised is apparently 
that of the Post Office, and if the renewal of a license were refused 
if the service were iuefficient, we might expect some reasonable 
measures of reform being introduced. He did not see how competi- 
tion could be satisfactorily worked. In Manchester they had had an 
example of that. He was a subscriber to the New Telephone Com- 
pany, and although the service over their own system was a thoroughly 
satisfactory one, he found great difficulty when wishing to speak to a 
subscriber on the National system, which seemed to proceed from 
jealousy between the companies. He continually found that subscri- 
bers were engaged, and frequently it took an hour to speak to a sub- 
scriber on the rival system. The National Telephone Company are a 
much abused body. There is no doubt that their charges are high, 
and will probably always remain so; but he did not consider that the 
system was a bad one. Certain improvements were essential, such 
as more trunk lines and metallic returns. There was, however, one 
point, by attention to which subscribers might do much to improve 
the service, and that is by greater attention to their instruments. 
Nothing causes greater friction and delay than subscribers refusing 
to answer. This, in private houses, is sometimes unavoidable, but in 
offices, inexcusable. In conclusion, he would say that although we 
should all like a cheaper service, he did not think that the bulk of 
the subscribers would complain of the charge if the service were only 
efficient. 

Mr. BENNETT, in reply, ssid he was sorry Mr. Edmunds was not 
there, because it was necessary to take very strong exception to some 
of his remarks. Mr. Edmunds seemsto have favoured the Society 
with an extract of the evidence given before the late Select Com- 
mittee by the National Telephone Company on its own behalf, but 
omitting the cross-examination which showed that many of the 
statements made were not susceptible of substantiation. Take the 
statement that 500 of the subscribers to the Mutual. Company had to 
become subscribers to the National Company, also actually the exact 
converse was the case. These 500 subscribers were already members 
of the National Company’s Exchange, and in order to obtain a prompt 
and efficient local service, they joined the Mutual Company, also. 
Mr. Edmunds says that it is not fair to compare a Norwegian town of 
30,000 inhabitants with the English industrial centres, but I have 
done nothing of the kind. What I assert is that the example of 
Trondjhem is applicable, with very slight modification, to our British 
town of the same size; for a comparison with our larger cities I go to 
Stockholm and Christiania. Mr. Edmunds has enumerated the 
various divisions of Manchester and Salford, and assumed that it 
would be necessary, under municipal management, to have 4 
separate license, a separate exchange, and a separate set of tariffs and 
regulations for each district. This sort of thing was made much of 
before the late Select Committee, but the witnesses from Edinburgh 
and Glasgow repudiated the notion, pointing out that Edinburgh for 
instance, serves Leith, Portobello, and other outlying boroughs, with 
water, with gas, and also in some cases with tramways ; and the same 
state of things obtains in other Scottish as well as English boroughs. It 
would be the same with a municipal telephone exchange. Edinburgh 
for example, would take a license for Edinburgh and so many miles 
around, and you may be sure, in face of the low tariffs and the 
improved service that the municipality of Edinburgh would be able 
to afford to its subscribers, that nobody in Leith or Portobello would 
be foolish enough to refrain from becoming members of the Edinburgh 
Exchange. They pay their water and their gas rates, and their 
tramway fares at present to the Edinburgh Town Council, and why 
Mr. Edmunds should imagine that they would draw the line at 
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telephone subscriptions I cannot tell. Mr. Edmunds also enumerates 
the names of various districts and towns around London, and says 
that all of them are included in one rate. I wonder if Mr. Edmunds 
is aware of the fact, as I am, that in most of the places he names 
there are no telephone exchanges at all, and that in some of them 
there is not even a solitary telephone wire, although, in the majority 
of cases, the respective populations far exceed that of Trondjhem. Mr. 
Edmunds says further that the Norwegian system is not being worked 
under the condition of a limited tenure. In this he is not quite 
correct ; but if he were, what has limited tenure to do with the people 
who want cheap and good telephones? Mr. Edmunds is evidently a 
thorough advocate of the National Telephone Company, while I am 
not an advocate against it. My advocacy simply extends to the right 
of the public to have an economical and efficient telephone service 
and the right of the telephone industry to be free in this country ; 
matters which have nothing todo with considerations of limited tenure 
or with the interests of existing telephone companies. Mr. Edmunds 
further says that it was shown before the late Select Committee— 
alleged would have been a better word—that if the National Company 
were relieved from extraneous charges, that the average annual sub- 
scription would be reduced to £6 5s. 11d. It was also shown, he says 
(although I beg to differ from him) that the present working expenses of 
the National Company amounted to £6 4s. 7d. perline. Ishould like 
the Society to compare this statement with that made on the same 
point by the National Telephone Company to the Manchester Town 
Council when negotiating the agreement which has been mentioned 
during the discussion. According to Alderman Hilling, as reported 
in the Manchester Guardian, the National Telephone Company stated 
that out of £10 received from subscriptions, £8 went in expenses, £1 
to Government, and there remained only £1 for dividend and 
renewals. This makes the working expenses per line more than £9, 
while the Select Committee was told that the amount was £6 4s. 7d. 
line. Which of these two statements is correct? Both cannot 

, yet the authority is the same. The fear expressed by Mr. 
Edmunds that the Mutual Company would have quickly reached the 
bankruptcy court was superfluous, as they never could, by any possi- 
bility, have done so. In estimating the average subscription of the 
Mutual at £4 12s. 2d. per line, that figure is arrived at after payment 
of the Post’ Office royalty, so there is nothing unfair in this compari- 
son. Mr. Edmunds states that the whole of the outside plant of the 
late Dundee Company of the late Mutual Telephone Company has 
had to be taken down and renewed. Mr. Edmunds is wrong here 
again. As regards the Mutual Company’s plant, it is still up and 
still working, as there are over 1,000 subscribers still connected to 
the exchange. /s regards the Dundee and District Company’s plant, 
it is true that much of it was taken down, but not because it was 
badly constructed and of no use ; the reason was quite a different one. 
He was personally acquainted with the facts of that case, and he 
could say that Mr. Edmunds was quite mistaken. Mr. Edmunds says 
that the rate of the Dundee Company was originally £10, and that 
after it was reduced to £5 10s., the dividend fell from 9 per cent. to 
5 per cent. ; but the £10 rate of the Dundee Company endured but 
a very short time, and the development which took place under it 
was exceedingly small. Practically the whole of the company’s good 
work was done on a £5 10s. rate. That company had to contend 
against exceptional obstacles, as the patents were in full force during 
its existence, and its greatest difficulty was in obtaining instruments 
that it could use without fear of infringement. But, nevertheless, 
that company paid a dividend of 9 per cent. per annum for the 44 
years of its existence, and ultimately got its capital back with 40 
per cent. added. It also compelled the National Company to under- 
take never to raise the rate in Dundee beyond a figure which was 
exactly half of that on which the National subscription stood when 
the competition commenced. So much for the results uf competition. 
Mr. Marr mentioned the Post Office telephone service, and inquired 
why only 1,300 subscribers to it could be found in all the United 
Kingdom. The reasons, he thought, were twofuld. Firstly, although 
the National Company’s rates are usually and justly considered very 
high, they never exceed, outside London, £10 per mile per annum, 
while the Post Office rate is £14 per mile per annum. There is, 
therefore, very small inducement for the oppressed to fly to such a 
sanctuary as is afforded by Her Majesty’s Post Office. Secondly, the 
spirit of Post Office management is inimical to the develop- 
ment of such a business as the telephone. There was no 
inducement for the Post Office officials to bestir themselves 
in such a matter, and, as a consequence, they do not put 
the “go” into the enterprise which is required. But we 
are practically in the same position in this country, for many 
eee ie object to wires being stretched over their houses and 
, unless they are fixed thereto. In Sweden it is not allowable 

for a wire to be fixed to any man’s property without leave. 
In reply to Mr. Eckstein, he would assure that gentleman that he 
fully believed in the capability of British manufacturers to produce 
telephonic instruments in every way equal to the Swedish and Nor- 
wegian, but what he doubted was whether it was possible for Mr. 
Eckstein or any other British manufacturer to obtain an opportunity 
of showing what they could do in the present state of affairs. In 
answer to Mr. Henderson, the system in Trondjhem is an indicator 
one. Mr. Clirehugh inquired how it comes about that the trunk rates 
will in some cases be increased next January. The reason is, that 
the Post Office has made a scale of charges according to distance, 
which will have the effect of increasing, in many instances, the exist- 
ing charges of the company. Mr. Clirehugh suggests that complaints 
as to the bad service rendered by the company should be made to 
the Post Office, but according to the evidence given by the Post Office 
before the late Select Committee, the Post Office is satisfied that the 
service given by the company is reasonably efficient; and so on this 
important point the Post Office officials find themselves at variance 
with the public who make use of the telephone. Mr. Browett sug- 
that a defence association should be promoted in Manchester. 


The idea is a good one, and there would be plenty of work for such 
an association to do if it could be formed. Perhaps I might be per- 
mitted to supplement Mr. Browett's suggestion by another. Before 
the late Select Committee the Institution of Electrical Engineers, 
through the medium of their president, Mr. Crompton, and of Prof. 
Silvanus Thompson, gave evidence as to the evil wrought to the 
electrical industry by the present monopoly, and expressed opinions 
strongly in favour of competition. His suggestion was, that the 
Northern Society of Electrical Engineers should render help in the 
same direction. If the Northern Society would appoint a committee 
to watch the progress of the telephone question, and take such action 
thereon as might appear desirable in the interests of the electrical 
industry generally, he was sure that the Society would be performing 
a good work both for itself and the public. In conclusion, he would like 
to explain that he had mentioned Trondjhem, because that town was at 
present the best example of a telephone exchange managed by a 
municipality. Before the late Select Committee it was said in effect 
that municipal authorities are not capable of managing a business as 
a telephonic exchange, and they have heard that opinion re-echoed 
to-night in Mr. Edmund's remarks. He thought that such an allega- 
tion ought to be proved or disproved, and the paper he had given 
them this evening was, he thought, a very complete refutation of it. 
After Trondjhem, there remained the greater example of Chris- 
tiania, and soon the exceedingly important towns of Rotterdam and 
Amsterdam would be added to the list. 

Mr. Browett said there was one remark he should like to make 
bearing upon what Mr. Clirehugh said, and he must apologise for not 
having mentioned it before. Would it not be possible, instead of 
sending isolated complaints in numbers to the Board of Control, to 
have a powerful Association who could send up all their complaints 
en bloc, with some authority, and thus possibly bring some r pres- 
sure to bear upon this monopoly, have all their grievances redressed, 
and the system generally improved. He was a Mutual subscriber, 
both at his house and works, and it was really astonishing how the 
present conditions victimised them. For six months they had almost 
rendered it impossible to use their telephone when speaking over the 
National system. He paid for the use of the National; but practi- 
cally he could not use it, and as regards the expense, that was not all 
important. There was nothing he would more like to see than for it 
to be handed over to a monopoly or otherwise ; that would really give 
us efficiency. The multiplicity of systems was undoubtedly a fault. 
The Post Office, he believed, are only going to grant licenses to those 
companies with a metallic circuit. That would be a great blessing. 
They would then pam have as good intercommunication as they 
had on the Mutual system, and therefore he thought that it might be 
worth the consideration of a large society like this to bring to bear 
some organised opposition to the monopoly which even a government 
could not afford to neglect. If such a thing were done, it was pro- 
bable that they would ultimately reap the benefit of the greatest in- 
vention of the age; but at the present time it appeared to him 
further off than ever, except for slight improvements in the details 
and in its working. It has been said that ‘‘ "Tis better to have loved 
and lost, than never to have loved at all;” but this surely is a case in 
which this sentiment does not apply, and it would have been better 
not to have known the telephone at all than to have known it suffici- 
ently to appreciate its possible advantages, and then to have it 
snapped away, or practically denied us. 


THE UTILISATION OF WIND AS A MOTIVE 
FORCE. 


For many centuries wind bas been used in the countries of the old 
world as a motive power. In some of the low lying lands of Central 
Europe the lumbering old windmill is still one of the characteristic 
features of the landscape. 

In this country, says the Scientific American, the windmill has of 
late years been greatly improved and brought extensively into use. It 
is estimated there are over half a million windmills now running, and 
the annual increase in sales is estimated to be upward of 50,000. 
They are mainly used for pumping the domestic water supply in 
many of the Western States a farm is scarcely considered to be 
complete unless it can boast of its windmill pump. 

In some cases the mills are put to such work as cutting feed for 
stock, grinding corn, and the various lighter mechanical work of a 
farm. The success of the improved windmill in America has 
encouraged the manufacturers to push the trade in European countries, 
and there is to-day a growing demand in the old world for these very 
useful and economical machines. 

The chief drawback to the use of wind-driven motors is that the 
power is intermittent and uncertain. It has often been proposed to 
store up this power, so that the supply can be drawn upon in calm 
weather. This can undoubtedly be done; but whether such storage 
can be accomplished with economical results is open to question. 

Water might be raised a certain height and stored in tanks pre- 
pared for the purpose. But on the basis that 1 horse-power would 
require the lifting of 33,000 lbs., 1 foot in one minute, it is evident 
that it would require large storage tanks and much time to lift 
epough water to provide a supply of any practical value. To this 
must be added the cost and care of a water motor to utilise this 
stored-up energy. A simple calculation shows that to furnish a con- 
stant supply of 1 horse-power for a day of 10 hours would require 
the daily storage of 47,000 gallons of water at a height of 50 feet. 
To accommodate this would require a tank 20 feet square and 16 feet 
high. To the expense of such a tank must be added the cost of the 
strong tower which would have to be built to carry at such a height 
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this load of nearly 200 tons. The cost of receivers and motors for 
the utilisation and storage of compressed air would in like manner 
largely neutralise any apparent utility of such device. 

To store up sufficient electrical energy to run a 1 horse-power motor 
for a day of 10 hours would require a set of cells whose weight would 
be from 1,600 to 1,700 lbs. They would occupy some 20 cubic feet 
of space; and with the motor, belting, shafting and general fittings 
complete, the plant would cost about $500. 

There would be a certain amount of drawback to the use of this 
system in the fact that the handling of a battery necessitates some 
technical knowledge and skill; a consideration that must necessarily 
limit the range of its application. Of the three systems of storage, 
the last mentioned would seem to be the best; and with further 
improvements in the way of automatic devices for regulating the 
charging and discharge of the batteries, we may look for a more 
extended use of this system in the future. 


NEW PATENTS AND ABSTRACTS OF 
PUBLISHED SPECIFICATIONS. 


[Compiled expressly for this journal by W. P. Toompson & Co, 
Electrical Patent Agents, 31, High Holborn, London, W.C., to whom 
all inquiries should be addressed. Copies of any of the specifications 
may be obtained of Messrs. W. P. Tompson & Co., price, post free, 
84d. (in stamps.)] 


NEW PATENTS.—1895. 


23,564. ‘Improvements in alloys applicable for solders, el: ctrical 
safety plugs, fire alarms, heat indicators, and the like.” A. ScHans- 
cH1rFF. Dated December 9th. 

23,653. “Improvements in or connected with electric tram or 
railway systems.” and O.Prarp. Dated December 10th. 

23,658. ‘Switches for underground electric railways.” A. RosEN- 
HoutTz and H. E. Porutman. Dated December 10th. 

“Improvements in methods of lighting by electric arc 
P. H. Guerin. Dated December 10th. 

23,692. “Improvements in electrically operated apparatus for 
dental purposes.” O. H. Pizper and A. F. Pieper. Dated 
December 10th. 

23,811. “ Improvements in or connected with dynamo generators.” 
W. pe Graarr. Dated December 12th. 

23,841. “An electrical system and apparatus for synchronously 
indicating at one or more distant points the distance registered by a 
ship’s log.” H.@G. Brain. Dated December 12th. 

23,844. “Improvements in mooring swivels or apparatus for use 
in connection with lightships, guardships, or other floating bodies 
that are connected with the shore by electric or telegraphic cables.” 
E. SHorg. Dated December 12th. 

23,852. “Diaphragms or partitions for electrolytic purposes 
formed of carbonates of alkaline earths.” S. S. Bromuzap (La 
Societe Anonyme des Anciennes Salines Domaniales de l'Est Actien- 
Gesellschaft, Germany). Dated December 12th. 

23,855. ‘Improvements in electrical switches.” Tur Epison anp 
Swan Unirep Excecrric Licut Co., Lrp., and C. Farapay Proctor. 
Dated December 12th. 

23,857. “ New or improved system of telegraphy and telephony.” 
R. J. CrowxEy. Dated December 12th. 

23,865. ‘“ Improvements in or relating to thermo-electric genera- 
= A.J. Bourr. (A. Wunderlich, Belgium.) Dated December 

2th. 

23,892. ‘Improved means for conveying current to electric motor 
cars on streets or roadways.” W.J.McCaw. Dated December 13th. 

23,894. “Improvements in telephones and telephone switches or 
line selectors.” L. and W. P. THermMann. Dated 
December 13th. 

23,922. “Improved means for compensating variations of load at 
electrical stations.” Srzemmns Bros. & Co. Lrp. (Messrs. Siemens and 
Halske, Germany). Dated December 13th. 

23,943. “Improvements in the lighting of streets and the like by 
incandescent electric lamps.” R.C. Quin and H. Reasoyw. Dated 
December 13th. 

23,952. ‘‘ Improvements in and relating to electric batteries.” H. 
Fewson. Dated December 13th. 

23,976. “Improvements in ball joint fittings in use for electric 
J.J. P. Banker and J. 8. Buackwetn. Dated December 


23,994. “Dynamo-machines for producing alternating electric 
currents of low tension.” A.G.Apams. Dated December 14th. 

24,013. “Improvements in or appertaining to lamp globes.” J. 
Brown. Dated December 14th. 

24,020. “Improvements in safety fuse devices for electrical in- 
stallations.” Bros. & Co., Limirep. (Siemens & Halske, 
Germany.) Dated December 14th. 


24,021. “Improvements in switches for connecting two or more 
electromotors.” SrzmEns Bros. & Co., Liwirep, and A. T. 
Dated December 14th. 

24,037. “Electric programme or bellringing clock.” 


L. 
Watters. Dated December 14th. 


ABSTRACTS OF PUBLISHED SPECIFICATIONS, 
1894, 


3,358. “ Improvements in electric railway systems.” M. WHELEss, 
Corcoran Building, F. and 15th Streets, Washington, D.C, U.S.A. 
Dated December 3rd. An electric railway system comprising a car 
provided with three contact shoes insulated from one another and 
from the body of the car a source of electrical supply having its 
opposite poles connected to two of the said shoes respectively, and a 
motor having one of its poles connected to one of said last-named 
shoes only, and its opposite pole connected to the third shoe, in com- 
bination with track terminals in groups of three, one for each shoe, 
set at such intervals apart that the contact shoes on the car will reach 
one group before they leave the other, an all metal service conduit, a 
feeder from the supply side and a return wire from the return side of 
said service circuit connected to the two track terminals of each 
group, through which the motor circuit is completed, normally open 
contacts in each feeder connection, an armature for closing said con- 
tacts, a pick-up magnet for each armature having its energising coil 
connected to the appropriate two of each group of track terminals, 
and circuit connections whereby when the car shoes meet a group of 
track terminals, the energising circuit of the pick-up magnet will be 
—_ substantially as and for the purpose hereinbefore described. 
4 claims. 


24,353. “ Improvements in brackets for poles or standards for elec- 
trical conductors and similar purposes.” Siemens Bros. & Co., Lrp., 
12, Queen Anne’s Gate, Westminster, and G. W. Perry, 119, Algernon 
Road, Lewisham, Kent. Dated December 14th. Relates toa bracket 
made of two parts only, viz., the bracket proper and saddle so 
arranged as to be secured together and to the pole by a wedging 
action. The bracket proper, which partly embraces the pole, has two 
wings, in which are formed inclined slots. A saddle piece, whose 
ends are bent to engage in the inclined slots, so that the bracket is 
effectually secured to the pole by drawing the saddle piece up, its 
ends, with the inclined slots acting as wedges, causing the pole to be 
firmly gripped between the bracket and the saddle piece. Tis saddle 
piece may either be removable from the bracket, or it may be per- 
manently secured in position by fixing pins in the ends that project 
through the slots. 4 claims, 


1895. 


280. “Improvements in and connected with indicator movements 
for domestic and other signalling purposes.” H. OppgnnEIMER, 55, 
Redcross Street, London. Dated January 4th. Relates to an indi- 
eator which will not only show which signalling circuit has been 
closed, but also how many times this closing has occurred. By this 
means is indicated both the room from which the signal was sent and 
also to whom it was addressed. 1 claim. 


11,7284. “ An improvement in voltaic batteries.” W. Saw, 146, 
Pleasance, Edinburgh. Dated June 17th. Relates to the use of 
acetic acid (and in some cases a little sodium alum with the acid) as 
an auxiliary mixed with the electrolyte in zinc-carbon batteries. It 
is claimed that this counteracts the bad effects of the evolved 
hydrogen, ammonia, and other gases, and gives the batteries at the 
same time a long duration and high power of current prevents 
crystallisation and unnecessary chemical action of the electrolyte, 
= promotes a rapid recuperation of the strength of the batteries. 
1 claim. 

14,014. “An improved electric switch.” H. S. Jones (H. 
SLuEBNER, H. T. PatstE, and W. G. Mizar.) Dated July 23rd. 
Relates to a quick break switch in which two push buttons are pro- 
vided. When one button is pressed in it makes the circuit and in 
order to break the circuit the other button is pressed in this causing 
the first-named button to fly out ready for operation again. 7 claims. 


14,031. “Improvements in and relating to electro-plating typing 
or depositing devices.” J. Bossarp. Dated July 23rd. The inven- 
tion consists in a means whereby articles hung in a bath are made to 
travel automatically through the bath, which travel is timed, thereby 
the deposit will be more even, smooth, and rapid; also a means for 
connecting the anodes independently so that any one or more can be 
taken away without interferiag with the others. The article to be 
deposited upon is also caused to make an undulatory movement while 
passing through the bath. 2 claims. 


15,069. “Improvements in and relating to telephony.” J. S. 
Biaaar, 1,260, Wilcox Avenue, Chicago, Ill.,U.S.A. Dated August 
10th. Relates to a means for varying the resistance of a telephone 
circuit which consists of an electro-magnet and in the magnetic path 
of same is located a portion of the said circuit, consisting of a material 
such as bismuth, whose resistance to the flow of current is capable 
changing its conductivity when cut by lines of magnetic force. 3 
claims. 

18,146. “Improvements in apparatus for signalling to and com- 
municating with the passengers of a railway train from the loco- 
motive. T.R.Surccrro. (M. Z. Levey of U.S.A.) Dated September 
28th. The invention is for communicating to the passengers of a 
train from the locomotive in case of accident, &c. The apparatus 
consists essentially of a platform which fits within an opening in the 
floor of the cab of the engine, and which said platform when de- 
pressed makes circuit with a contact and plate by means of con- 
ducting wires communicates with and operates mechanism fitted to 
each compartment of the train. The compartment mechanism 
consists primarily of a box-casing fitted with electro-magnets which 
respectively operate a door and bell. The door is caused to fly open 
and the bell to be rung which concentrates the attention of the 
occupants. Various means are adapted to prevent any accidental 
depressions of the platform in the cab. 3 claims. 
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CABLES & WIRES Of all descriptions, for the complete equipment of 
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SALFORD. 
(Glovers, London Office: 89, VICTORIA ST., WESTMINSTER. 


Addresses: 
CONTRACTORS TO H.M. POSTMASTER-GENERAL, THE COLONIAL AND INDIAN GOVERNMENTS, THE 


SOLE MAKERS OF 
CROMPTON’S 
- TWISTED BARS. 


SOLE AGENTS FOR 


POS ELECTRIC LIGHT WIRE & CABLES <4 


Armature Wire and Cables. 
Laminated and Solid Strip. 
Silk Covered Instrument Wire. 


PRINCIPAL RAILWAY, TELEPHONE AND ELEOTRIO LIGHT COMPANIES. 


EDMUNDS, GODFREY B. SAMUELSON), 


MAN CH Bs Hk. 


DYNAMO WIRE 
AND CABLE 
SPECIAL “COMPACTUM” 
COVERING. 


PATENTERS AND SOLE MANUPACTURERS OF COMPRESSED SOLID ENDED ARMATURE BARS. 


MAKERS OF EVERY DESCRIPTION OF 
VULCANIZHD 


mexibie Cords, in Metallic and other designs 
y Twin Wires for every purpose. 
Flexible Dynamo Cables. 


Telegrams: “DYNAMO,” 
Telephone No. 300, 


ENGINES for Electric Lighting, 


ELECTRICAL TRANSMISSION OF 
Pumping, Haulage, &c., for Collieries. 


COMBINED DYNAMOS AND TURBINES. 


And all kinds of Electrical Plant, 


STANDARD PATTERN STEAM DYNAMO, 7146 


LIGHT 
INSTALLATIONS, 
HIGH-SPEED 


&ec., 


Its use will increase the power of any non- 
engine from 20 to 
wae & corresponding saving in fue 
Twe or more engines can be connected with 
one apparatus, and either can be stopped with- 
out interfering with the other. 
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‘WRITE FOR LIST No. 2, POST FREE, 
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| SOLE AGENTS FOR | 
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SPECIAL LUBRICATINC OILS 
FOR ELECTRIC LIGHT STATIONS. 


WILLCOZ’S CYLINDER OIL. 
WILLCOZX’S DYNAMO OIL. 
WILCOX’S CRANK CHAMBER OIL. 
WILLCOX’S CASTOR OIL. 


OUR OILS ARE USED BY THE PRINCIPAL ELECTRIC 
LIGHT COMPANIES. 


SEND FOR OUR NEW OTL LIstTt. 


GENERAL ENGINEERS’ STORES. soe 
34 & 36, SOUTHWARK STREET, LONDON. 


F. WIGGINS & SONS, “i? LONDON, 
MICA MERCHANTS, [Telephone No. 2,248, 
Mauufacturers of MICA GOODS for ELECTRICAL aud ALL purposes. Wi IC A 
CONTRACTORS TO HER MAJESTY’S GOVERNMENT. =: 


FREDERICK SMITH & CO., 


Contractors to H.M. Govwermment and Railway? Companies. 


Patent Galvanised Telegraph Wire (100-lb. Coils) 


TO ALL SPECIFICATIONS. 


COPPER WIRE 


Plain Soit. Hard Drawn for Telephone Lines. Special Tinned Wire. 
mM BRON ZH with 


(Weiller’s Patemt umder License. 


GABRIEL & ANGENAULT, 


CONNAUGHT MANSIONS, 34, VICTORIA ST., S.W. 


That our Lamps surpass all others is confirmed by the 
latest impartial test (Oct. 4th, 1895), in “ Industries and Iron,” 
where out of 17 lamp makers ours.take the first place. 


REPRINT OF TEST and LOWEST PRICES ON APPLICATION, 


Telegrams : “GABIONAGE.” Telephone; “ Connavcnt Manstons, 3,125,” 


Wm. M. FOXCROFT 


(Successor to the late W. Fowcroft, also F. Lucas), 


Telegraph and Telephone Case Manufacturer, 


36, PEROIVAL STREET, AND 9, SMITH STREET, 
CLERKENWELL, LONDON, E.O. 
(Ofices- POROIVAL STREBT). 

EVERY DESCRIPTION OF CABINET WORK FOR ELECTRIC LIGHT ENGINEERS 


Lock and Block, Single Needle, Bell, Sounder, Perforator, 
Photometer, Telephone Cases, Buttery Sous, 


PRIZE MEDALS, LONDON 1881; PARIS, 1881, a 


PATENTS. 


F. 


166, FLEET STREET, 


Pamphlet of Costs Gratis. 


146 YEARS’ SPECIAL PRACTICE 


WITH INVENTIONS. 
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London Offices :— ‘Telegraphic Address :— 
DASHWOOD HOUSE, 9, NEW BROAD STREET. E.C. “CONCORDANCE, LONDON. 


Works :— Telegraphic Address :— 
WOLVERHAMPTON. “ ELECTRIC, 


CO, 


LIMITED. 


BUSHBURY WORKS, WOLYERHAMPTON. 


FSS SSS SSS SS SSS SHS SSS SSS SSS SSS SS SSS SSS SSS 


THE ELECTRIC CONSTRUCTION COMPANY undertake 
Electrical Engineering work of every description and magnitude, their 
extensive and well equipped works affording facilities for the rapid 
execution of orders of first-class ae and quality unsurpassed by 
any other firm. 


sPRCIAL DYNAMOS & MOTORS of every class. || ELECTRICALLY DRIVEN PUMPS and HOISTS 


FOR MINING WORK. eh 
ALTERNATORS and CONVERTERS. PLATING DYNAMOS. SWITCH WORK. 


COMPLETE EQUIPMENTS for TRAMWAYS. | YOLTMRTERS and AMMETERS. 
TRANSMISSION OF POWER. PATENT ARC LAMPS, 


THE OXFORD SYSTEM OF DISTRIBUTION 
BY CONTINUOUS CURRENT TRANSFORMERS. 


PRICES AND ESTIMATES ON APPLICATION. 


Special attention paid to Foreign Orders and Enquiries. 
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EARTHING 


As Supplied to all the 
— Principal al ; 


8,500 IN DAILY USE IN ENGLAND. : | | | 


:-—— 


AUTOMATIC SWITCH 


For preventing a reversal of Current on 

to Dynamo when charging Accumulators. 

Enables the Engineer to employ h's time 

elsewhere without risk whilst the cells 
are being Charged. 


HEAD OFFICES 


66, VICTORIA ST., WESTMINSTER, LONDON, S.W. 


DRAKE & BORHAM, Branch Offices: 100, King St., MANCHESTER, & 46, Westboro’, SCARBORO’ 


TELEPHONE Ro. 108. 


“BLEOTEIG, 


LONDON ELECTRIC WIRE 


LIMITED? 


ANCHOR WORKS, PLAYHOUSE YARD, 
GortLDENW LANE, 


MANUFACTURERS OF 


COVERED WIRES ALL DESCRIPTIONS 


For Electrical Instrament Dynamo Machines, Telephones and Electrie Bells. 


CABLES OF LIGHT MEDIUM AND HIGH INSULATION FOR ELECTRIO LIGHT MAINS 
AND BRANOH OIROUITS. 


FLEXIBLE CABLES AND CORDS OF ALL DESORIPTIONS. 


CONTRACTORS to the various GOVERNMENT DEPARTMENTS 


And to the Leading Electric Light and Telephone Companies. 


PLATINOID WIRE FOR HIGH RESISTANCES 


(MARTINO'S PATENT). 


is lower that of any other metal used for It is uniform in qaslity, and does not tarnish under 
atmospheric influences. Buring the some of the large, lactic ght kane adopted Platinoid for 
Resis‘ancs, to the entire exclusion of German Silver. 


Sole Agents for Platinoid for all Electrical Purposes (By Agi e> ment with the Patentee), 


The LONDON ELECTRIC WIRE COMPANY, Ltd. 


PRICH Lists ON APPLICATION. 
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GALLENDER § BITUMEN TELEGRAPH & WATERPROOF Co, 


LIMITED. 
90, Cannon Street, LONDON. Telegrams: “CALLENDER LONDON.” Telephone 15,133. 
Oldham Place, Renshaw Street, LIVERPOOL, and 58, Water street, BIRMINGHAM. 
Works: ERITH, KENT. Telegrams: “CALLENDER, PICARDY.” 2 Telephone, 8,411, 


UNDERGROUND MAINS 
LAID COMPLETE ON CALLENDER-WEBBER OR SOLID BITUMEN SYSTEMS. 


LEAD SHEATHED WIRES AND CABLES 


. FOR UNDERGROUND WORK. HOUSE AND FACTORY MAINS AND SHIP WORK. 
Concentric Cables—ARMOURED-—Metal Sheathed. 
ABRIAT CABLES. 1688 


LINDLEY 


Patricroft, MANCHESTER. 


ENGINES of our MANUFACTURE are DRIVING DYNAMOS in the 
following CENTRAL ELECTRJC LIGHT STATIONS: 


ABERYSTWYTH, BATH, LONDON (Bankside), DERBY, 
EALING, PRESCOT, SOUTHPORT, 
WEYBRIDGE, HONG KONG, &c., 


We have now in hand STEAM ENGINES for the Sine CENTRAL 
ELECTRIC LIGHT STATIONS: 


a _ ALTRINGHAM, CHISWICK, PRESCOT (extension), 
: ESTIMATES AND FULL PARTICULARS ON APPLICATION. 


Just Morocco, Post Free, 4s. 


REFERENCE BOOK OF 


TABLES & FORMULAS | 


FOR 
ELECTRIC STREET RAILWAY ENGINEERS. 


ARRANGED AND COMPILED BY 


A. MERRILI. 


(Author of Blecirie Lighting Specifications for the Use of Engineers and Architects), 


In tha pease of this book are collected the principal tables and formuis of which 
the el ic street railwa: y engineer makes. tse in his practical everyday Work, 
arranged im the most copvenient manner for practical use. 
Only those tables and a, in ee i and which are for the most part com: 

n emestves, have bee: logical order has been followed in the 


a@rran, inning with the ste plant and passin 
and their equipment, frack werk, and m 
formuiz in constant use. formul# are 

many others have mod: extended to adapt them 
imposed in electric street 


London: H. ALABASTER, GATEHOUSE & CO., 
22, PATERNOSTER ROW, E.C. 


OIL TANKS 
MOTOR BUILDING ELECTRIC LIGHTING STATIONS 


AND OTHER 


FOR AMATEURS, 
ENGINE HOUSES. 


With Working Drawings, by ©. D. PARKHURST, Lieut. 4th 


Artillery, U.8.., Wm. OXLEY & Co.,, 


Chapter I.—A Small Electric Motor for Amateurs. Chapter II. ; 
—A “Home Made” Electric Motor. Chapter IIL—A Sewing. Ma. Tudor Works, Pendleton, MANCHESTER, 
chine Motor for Amateurs. Chapter IV.—Armature Windings, Maxers or 
Connections and Currents. Chapter V.--A a: Incan- 
i tD IMPROVED STEEL DRUMS & REELS, 


LonDON:—H. ALABASTER, & co,, | STEEL COVERINGS, SPLASH GUARDS, DRIPPERS, &c, 
For Electric Stations in Planished Steel and Brass, 
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ELECTRICITATS-ACTIEN-GESELLSCHAFT, 


Late W. LAHMEYER & CO., Frankfort-on-Main. 


Specialities :—TRANSMISSION OF POWER 
OVER LONG DISTANCES. CENTRAL STATION 
INSTALLATIONS. TRANSMISSION OF POWER 

4 FOR INDUSTRIAL PURPOSES. 


Makers of the Famous Lahmeyer 
Continuous Current 


DYNAMOS, ALTERNATORS, 
& ELECTROMOTORS. 


One of the Cheapest, Most Economical, 
and best made Machines ia the Market. 


= = AS Prices on application to 
52, Queen Victoria Stret, London, = 


SOLE AGENTS. 


THE HUNGARIAN INCANDESCENT LAMP COMPANY, 


BUDA PEST, 
SUPPLY LAMPS TO ALL SPECIFICATIONS. 


Efficiency and long life combined with moderate prices. 


TRADE AND SHIPPING ONLY. 


ORDERS PROMPTLY EXECUTED FROM LONDON DEPOT. 
Write for Price Lists and full information. 


Speciality:—_THE “VISPRA” LAMP. 


Sole Agent for United Kingdom and the Colonies : 


FERNAND ESPIR, 3, East India Avenue, London, E.C. 


OF ST PAULS & 


IMPROVED INCANDESCENT ELECTRIC 


“ THE RADIANT” IS8 THOROUGHLY RELIABLE, 
OF ENGLISH MANUFACTURE, AND 
REMARKABLE DURABILITY. 


LONGER LIFE FOR GIVEN 
EFFICIENCY THAN 
ANY OTHER 


LAMPS A SPECIALITY. 
CHEAPEST BECAUSE BEST. 


ROSE & BIRD, Ltd., 


MANUFACTURERS, 
Offices :—120 & 121, NEWGATE ST., LONDON, E.C. 
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ELECTRIC : “ UNIQUE” and other Switches; Wall, Switch, and 


LIGHT Floor Sockets; Cut-Outs; Switch and Fuse Boards; Ceiling Roses; 
FITTINGS. (and other Patented Specialities of Original Design. 


A. P. LUNDBERG, sravsury street, KINGSLAND, LONDON, N. 


PLANTE TYPE, 


Unequalled for— THE Advantages— 


CENTRAL STATIONS. | HEAVY DISCHARGE 
| ery Best 
PRIVATE LIGHTING. y 
TESTING WORK. BATTERY GREAT DURABILITY. 


‘MOTIVE POWER. IN THE MARKET. FEW PLATES. 


15 Plate 560 amp. -hour Cell in Glass Box. Price Lists and Trade Terms on Application. 


PRITCHETTS & GOLD, "°° 


GREAT 


FROM SALE OF OUR HAVE BEEN MORE 


PATENT THAN 
AUTOMATIC” REALISED. 
REVOLVING SEND 


FOR SAMPLE PAIR 


TRANSMITTERS 


oR MICROPHONES KLONE. 


COMPLETE INSTRUMENTS 
FARADAY WORKS, 


GENT 


"| i ENGINEERS, 
———— LEDSAM STREET WORKS, BIRMINGHAM. 
London Ofic-- Westminster Chambers, 9, Victoria St., 8.W. 
MANUFACTURERS OF 
DOUBLE-ACTING, HIGH-SPEED VERTICAL 


ENGINES, 
SIMPLE and COMPOUND, OPEN and ENCLOSED 


ELECTRIC LIGHTING, 
Surface Condensers, Air and Circulating Pumps, 


Piping Valves and Connections for Complete Steam 
Equipment of 


CENTRAL STATIONS 
AND INSTALLATIONS. 


Estimates Free on of Before ordering 
write for Catalogues. 


THE ENGINEERING TELEGRAPH CODE USED. 5004 


Compound Self-Lubricating High-Speed Engine, 200 B.H.P., 350 
revs., for driving direct dynamos, alternators, or other machinery. 
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i Thousands Over | Casing, 
3 of Artistic Fittings 200 Varieties of Glassware in Stock. Blocks, Cables, 


at bottom Prices. 


. 
Over 200 Patterns 

of Decorated 

CHINA GOODS, 
all hand-painted. 

‘ Our “Queen Anne” 

Fuses beat all others. 
Try them. 
. Contractors will do 


os well to consider our 
prices of supplies. 
We make immense 
sacrifices 
to large buyers. 


re 


Wires and all Jointing 
and Wiring Material. 


Our Patent Holders. 


Licensees of 
Edison-Swan Co. 


Every kind of Holder 
to suit 
any requirements. 


THE STANDARD LAMP. 


AVERAGE LIFE OVER 1,000 HOURS. 


Most Exhaustive Tests. 
Only 3 to 3} Watts per Candle-Power. 
THE CHEAPEST AND BEST. 


Immense Stock kept. 


THOUSANDS IN STOCK. 


Switchboards, 
Distributing Boards, 
Main and Branch Switches, 
Over 300 Varieties of Switches in Stock. 


NEW EDITION ILLUSTRATED CATALOGUE 


POST FREE TO THE TRADE. 


hi 
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BEST 


FOR 


TELEPHONE TELEGRAPH LINES 


And all Electrical Purposes. 


GUN METAL AND 


PHOSPHOR BRONZE 
CASTINGS. 


Phosphor 
Bronze Wire, Rods, 
Sheets, &c.; Bearings, Bushes, 
and other wearing parts of Machinery. 
‘Babbitt’s and other White 
Anti-Friction Metals. 


strength and high conductivity, 
H.C. and ordinary Copper Wire. 
Rolled and Drawn German- 


BULLS METAL, 


FOR 


CASTINGS, FORGINGS, RODS, SHEETS, AND STAMPINGS. 


Tu: PHOSPHOR BRONZE COMPANY, Limited, 87, Sumner St., Southwark, LONDON, S.E, 


REID 


12, Wharf Road, City Road, London, N., 
TELEGRAPH AND PNEUMATIC ENGINEERS AND CONTRACTORS 
FOR THE SUPPLYING, ERECTING, LAYING DOWN, AND MAINTENANCE OF OVERHEAD AND UNDERGROUND WIRES FOR 
TELEGRAPHS AND ELECTRIC LIGHTING. 
COMPLETE ELECTRIC LIGHT INSTALLATIONS. 
PNEUMATIC TUBES FOR THE TRANSMISSION OF PAPERS, &e., 


FITTED WITH ENGINES AND PUMPS COMPLETE. 
REID BROS.’ “PATENT” PNEUMATIC CASH SYSTEM for the transmission of COINS. &c. 
Makers of Radcliffe’s Patent Electrical Signal-Locking Apparatus, and Patent Electricai Passenger and Guard Communication. 


CONTRACTORS TO H.M. GOVERNMENT FOR SUBMARINE MINING APPARATUS AND ALL ELECTRICAL 
TESTING AND TELEGRAPH INSTRUMENTS. 
Manufacturers of Submarine Cables, Wire, Iron Poles, Instruments, Batteries, Insulators and Stores of every Description. ‘” 


HIGH-CLASS ANTI-CORROSIVE 


LUBRICATING OILS. 


FOR CYLINDERS, HEAVY BEARINGS, AND MACHINERY OF ALL KINDS. 
CANNOT CORRODE, “GUM” OR “CLOG.” 
CYLINDER OIL, | GAS-ENGINE OIL, 
MACHINERY OIL, DYNAMO OIL. 


EFFICIENT AND ECONOMICAL. 


Prices, Samples, and all particulars of 


Patent Silicium 
Bronze Wire of great tensile 
A DURO METAL 
SOLE LICENSEES A Silver and Brass, 

FOR O 
Vs 

= 
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Wa 
To ADVERTISEMENTS. 


The names of Advertisers. whose announcements are ordered for a series, are tre entered t under any one Heading in this Index fr f 
but if repeated under other headings, Gd. per week is charged for each additional AK, eater ashen 
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Charging . Sup. 10 | 
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Electrical Power Storage Company a* 13 
Epstein Accumulator Company . oe 23 
I. E. 8. Accumulator Company, Lid. os 14 
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Johnson & Phillips .. 

The Electrical Sup. 3 
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Wilhelm & Co, oe ee 


Asbestos— 
United Asbestos Company 
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a Kirk, Price & Goulty .. Sup. 9 
Batteries— 

R. Aylmer (Leclanché) 4 oe 

D. P. Battery Company, Limited Sup. 15 


J.C. Fuller & Son - 
Gen. Elec. Co., Ltd. (G. Binswanger) Sup. 8 
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Newton Electrical Engineering Works 


W. & J. Robinson & Co., Limited Sup. 6 
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Phoenix Dynamo Manufacturing ae 13 
Ernest Scott & Mountain .. ° : 21 
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Dynamos (Plating & Depositing)— 
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D. Moseley & Sons .. ee . ° 
Educational Notices— p. 12 
Electrical Engineers and — 
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Engine Fittings— 
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Genl. Elec. Co., “Lta. (G. Binswanger) Sup. 8 
Incandescence Lamps— 
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The Electrical ee 


Sup, 2 
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Insulators, &e.— 
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Patent Agents— 
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Johnson & Phillips (Wood and Iron) 1419 
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Bullers Limited oe ee 

Dorman & Smith ll 
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J. Stiff & Sons 
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J. Stiff & Sons oe oe ee 
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-ulsometer Engineering Company 2 
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Western Electric Company ee Sup. 16 
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Typewriters— 
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Blackman Ventilating Company ee 20 
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Harburg I. R. Comb Company .. ee 
Water Supplies— 


Doulton & Co. oe ee oo Sup, 12 
Wire (Covered)— 

G. Braulik . Sup. 6 
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Connolly Bros. se 13 


Fowler- Waring Cables C ‘ompany 
Genl. Elec. Co., Ld. (G. Binswanger) Sup. 
w. T. Glover & Co. 
W. T. Henley’s Tele graph Works Co. 
London Ele » ot Wire Company = 
Telegraph Manufacturing Company Sup, 


The Electrical Company .. ee Sup, 
Wire (Uncovered)— 
Davis & Timmins .. ee ee 23 


Phosphor Bronze Co. ee ee oe 10 

Ramsden, Camm &Co, .. ee ee 19 

F. Smith Co. oe oe 3 
Wire Covering Machinery— 

Thos. Barraclough . oe ee 

Johnson & Phillips .. eo ee oe 19 


Wood Casings— 
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Genl., Elec. Co., Ld. (G. Binswanger) ” Sup. 8 
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FARADAY & SON'S 


ELECTRIC LIGHT FITTINGS 


SHOWROOMS & WORKS (GREATLY EXTENDED) 


2 & 3, BERNERS STREET W. 
Telephone 38,814 


ELECTRICAL INTERLOCKING. 


Board of Trade hi again and in urged the necessity of combining the “ Lock” and “ Block” ms by actual connection between the Telegraph 
and ‘Levers, to effect “ nter-dependent wor! .” This great improvement, together wi Automatic Train Action, has 
reliably accomplished an ——_ into practical use on several lines by Messrs. Saxpy & Farmer, under protection of various Patents granted or assigned to them, 
Diploma of Honour (the Highest Award), Edinburgh, 1890. For Particulars, Plans, and Estimates, apply to 
SAXBY & FARMER, Ltd., Railway Signal Contractors, Canterbury Road, KILBURN, LONDON, N.W. 
Manufacturers of Railway Signals, Cabins, Interlocking Levers, Block Instruments, und Signal Work of every description, Electrical and Mechanical, 


THE 


BRUSH 
ELECTRICAL ENGINEERING 


BEG TO ANNOUNCE THAT 


ON THEIR LIST PRICES OF ELECTRICAL APPARATUS, 


WITH THE EXCEPTION OF ARC AND INCANDESCENCE LAMPS, 
WILL COME INTO OPERATION ON 


ist JANUARY, 1896. 


Head Offices: 49, QUEEN VICTORIA ST., LONDON, E.C. 


7970 


NALDER HARRISON, 


CONSTRUCTION SYWDICATH LTD. 


MAKERS OF ELECTRICAL INSTRUMENTS OF ALL DESCRIPTIONS. 
TRAFALGAR WORKS, BOW COMMON LANE, LONDON, E. 


Telegrams “LUCIMETERS, LONDON.” TELEPHONE No, 5,064, 


JUST PUBLISHED. CLOTH, 8s. 6d. POST FREE. 


ELECTRICAL MEASUREMENTS: 


A LABORATORY MANUAL. 
By HENRY 8S, CARHART, M.A., LL.D., AND GEORGE W. PATTERSON, M.A., BS. 


TO BE OBTAINED FROM 


H. ALABASTER, GATEHOUSE & CO., 22, Paternoster Row, LONDON, E.C. 


- 
{ 
ai =@ 
4 
| 
= 
—_— 
{ 


Decomber 27, 1805.) THR ELECTRICAL REVIEW. [23], 
THE ONLY PERFECT 


WITCHES 


FOR ANY CURRENT AND ANY PRESSURE. 


Ww ENV EW Tro MN. 
GRADUAL START AND PERFECT STOP. 


ABSOLUTELY NO SPARKING. 


PHCENIX DYNAMO MANUFACTURING CO., 


ELECTRICAL BHBNGINBEERS, 
Leeds Road Works, Hubert Street, Bradford. 


OF INSULATED 

WIRE JOINTS, 
Does not Stick to or Dirty 


Blackley, MANCHESTER, 


Insulated Wire & Cable Makers. « C J 


Telephone No. 2,361. Telegraphic Address: “ Connollys, Blackley.” NO SO LUTION 
London Agent: Mr. CHAS. F. QUICKE, 72, Finsbury Pavement, E.C. REQUIRED. 


LARGE sTOCHK KEPT IN LONDON. 


BATTERIES 


FAR EXCEL ALL OTHERS FOR 


DURABILITY, 
EFFICIENGY, 


IN USE IN NEARLY 


ALL THE LARGEST CENTRAL STATIONS 


IN GREAT BRITAIN AND IRELAND 


One Company alone using cells having capacity of 


TWO-AND-A-QUARTER MILLION 


| WATT HOURS. F 
4, GI. WINCHESTER STREET, E.C. 


ONNOLLY Bros., 
C +e 
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STORAGE 


For Central Stations, Private Plants, 


AT LAST Traction, &c., &c. 


at our works. 


Allowance off List Price for Plates >We vA in exchange, if delivered free 
2 


of other makes 


WRITE FOR 


FFICES :— Long Life. 
~The LES. Greater Capacity. FULL PARTICULARS 
ACCUMULATOR C0., Less Weight. and 
LIMITED. Smaller Size. PRICE LIST. 


Heavier Discharges. 
Higher Efficiency. 


Palace Chambers, 


Westminster, S.W. 


FREDERICK J. BORLAND, 


Sheepscar Grove Works, LEEDS, 


_ PATENTED SPECIALITIES: 


“ SCISSORS ” ARC LAMPS, 


FOR PROJECTIONS. 


“UMBRELLA” 
PHOTOGRAPHIC APPARATUS. 


Estimates on application for Lighting Mills, Works, 
Public and Private Buildings. asee 


Geo. P. WALL, MaGneTo works, Sheffield. 


STEEL axp STEEL WIRE: specialities in Material for the Watch, Olock, and Instrumental Trades. 


MAGNET STEEXK of wery Superior Quality. 


FINISHED MAGNETS of the Highest Practical Efficiency. Very powerful. 


SWEDISH IRON absolutely pure for electrical purposes. 


Tool Steel: BRIGHT COLD ROLLED STEEL of all gauges.. 
BINDING WIRE polished and plated. 
MUSIC WIRE for fittings or springs, polished and plated. 
TEMPERED STHELS BLUBD BRIGHT OR BRONZE. 
Helical Springs for TELEGRAPH and CLOCK-WORK. Spiral and Flat Springs to all Patterns and 
Shapes, and numerous other Specialities. 
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TAYLER SMITH ELECTRIC CO" L? 


ART METAL WORKERS. 
SPRING DROPS, REEL LAMPS, AND OTHER FITTINGS. 


53, SOUTH MOLTON STREET, LONDON. | 


ROSLING MATTHEWS, 


HLEOTRIOCAL HNGINHERS. 
TRAFALGAR WORKS, BRADFORD, YORKSHIRE. 


MANUFACTURERS OF 


MOTORS, 


THE CHEAPEST AND BEST FINISHED MACHINES IN THE MARKET. 
FOUR GOLD MEDALS AWARDED. 
SPECIAL TERMS TO THE TRADE. SEVERAL MACHINES READY FOR DELIVERY. 


TURNER RRO 134, UPPER THAMES ST., 
LONDON. 


Telegraphic Address: “SHEETIRON, LONDON.” 7989 


FORGINGS FROM THE HAMMER, & MACHINED TO ANY DIMENSIONS. 


FULLER 


SUPPLIERS OF EVERY DESCRIPTION OF 


ELECTRICAL ACCESSORY. 


SEND FOR OUR NEW CATALOGUE. 
2s, BUSH LANE, E-C. 


POOLE, 


MANUFACTURER AND SUPPLIER OF ALL 


INQUIRIHS INVITHD. . 


11, QUEEN VICTORIA STREET, LONDON, E.C. 


Swedish Charcoal Iron Sheets and Stampings. 
ron Sheets and Stz 
| 
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LIMITED. 


and "Yvelegraph ngineers. 


MANUFACTURERS OF 


India-Rubber, Gutta-Percha and Lead-Covered Cables and Wires 
for Telegraph, Telephone, and Electric Light Work. 


MATERIALS FOR LAND LINES, IRON TELEGRAPH POSTS, INSULATORS 
INSTRUMENTS, BATTERIES 


Electric Mine Exploders, Torpedoes, Torpedo Apparatus, 


POLICE, FIRE AND RAILWAY SIGNALS AND BLOCK APPARATUS, 


DYNAMOS ALTERNATORS, 


MOTORS, TRANSFORMERS, 
ARG LAMPS, AMMETERS, VOLTMETERS, &., &. 


BLEACTRIC APPARATUS OF ALI KINDS 


CONTRACTORS FOR 


SUBMARINE CABLES, 


LAND LIN SES, 


SHIP LIGHTING ELECTRIC LIGHT MILLS, FACTORIES, 
RAILWAYS TRAMWAYS, 


Transmission of Power by Electricity, 


CENTRAL 


SOLE MANUFACTURERS IN ENGLAND OF HELLESEN’S AND OBACH’S DRY BATTERIES. 


AGENTS FOR “ SIEMENS” GLOW LAMPS. 


OFFICES: 


London: 12, QUEEN ANNE’S GATE, WESTMINSTER, 8.W. 


Newcastle: 15, VICTORIA BLDGS., GRAINGER ST. WEST. 

Glasgow: 261, WEST GEORGE STREET. 

-Melbourne: 46 and 48, MARKET STREET. 
Works:—-WOOLWICH, KENT. 


Oable Address : “ SIEMENS, LONDON.” Codes: A.B.O., Al, Engmeering. 
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BEECROFT & WIGHTMAN, 


Makers of Wood Casings and Covers in all kinds of Wood. 


GUARANTEED 


WY 
VERY We 
BEST QUALITY. Wy 


gy Estimates given for delivery at any Station in the United Kingdom. 
Harris Street and Garnett Street Wood-Moulding Mill, BRADFORD. 


CARBONS 


SUPERIOR QUALITY. Messrs. SCHIFF, JORDAN & CO., 


Vienna, are now concluding contracts for 
sivz Carbons for the coming season. 

The quality of these Carbons has, after 
exhaustive tests, been found to be the best 
in the market, and we are able to quote 
very low prices to the trade, 


HALF-MILLION FEET KEPT IN LONDON STOCK. 


@@ ENQUIRIES AND ORDERS ADDRESSED TO “WY 
OUR REPRESENTATIVES :— 


G. STRAUS & Co., Ltd., 
130, Queen Victoria St., London, £.C., 


Works of Messrs. Schift, Jordan & Co., 


TRADE MARK Vienna. 


BRITISH INSULATED WIRE 


WE HAVE CONTRACTS NOW IN HAND WITH THE FOLLOWING 
ELECTRICITY SUPPLY WORKS :— 


Altrincham Edinburgh Oldham 
Belfast | Hanley Portsmouth 
Blackpool Harrogate St. Helen’s 
Bolton House-to-House Co. St. Luke’s 
Brighton Huddersfield Salford 

Cambridge Leicester Shoreditch 
City of London London Electric Supply Southport 
Clerkenwell Malta Sunderland 
Dover Manchester Wakefield 


Dublin (Trams) Metropolitan Elec. Supply Yarmouth 


SS 


WE GIVE A THREE YEARS GUARANTEE WITH ALL OUR CABLES. 


Works: PRESCOT, LANCASHIRE. in 


RECEIVE IMMEDIATE ATTENTION. go, 


December 27, 1895.] 
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BEREND C AVENUE, E.C. 
Hartmann & Braun’s Celebrated | 


MEASURING & TEST INSTRUMENTS. 


+ Electro-magnetic and Hot-Wire 

~ Voltmeters and Amperemeters. 
Wattmeters (without iron). 


Leakage Indicators. 
Recording Ammeters & Voltmeters. 


Portabie Instruments for 
Wiring Contractors and Inspectors. 


 DAYEIGH 
D LAMPS 


A SPECIALITY. 


FANCY LAMPS. 


CYLINDRICAL, FLAME SHAPE, 
PEAR SHAPE, EGG SHAPE, 


CRINKLED, LONG SPIRALS, 


EVERY VARIETY AND STYLE. MADE TO ORDER. 


* SWITCHES. 
RESISTANCES. 
ARC LAMP RESISTANCE. 
ARC LAMP ACCESSORIES. 
POTENTIAL GOVERNOR, GOVERNOR. APPLY FOR PRICE LIST. 


0, BEREND C D AVENUE, E.C. 


6910 
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FIBRE. 


m JOSEPH BOURNE & SON, | 
5 p INSULATORS, BATTERY JARS, &c., in the well-known Denby Vitreous Stoneware. § 


ft i 


SEND FOR NEW ILLUSTRATED PRICE LIST. 8709 
Works: DENBY POTTERY, mear DERBY. 


| NEW ST. PANCRAS STATION, EUSTON ROAD, N.W. 
ELECTRIC CABLE 


The prices oat below are per 100 ft., case 


ESTIMATES = A AND SIZES § MAKERS of the most modern machines for 
Switch Blocks and Cleats Made to Order. == sii CABLE MAKING. CABLE LAYING. 
S1zx No. .. TAPING. WINDING. 
For B.W.G.| 18 | 14 | 7/20 7/16 19/12 RUBBER, SILK & COTTON COVERING 
Wuirewoop | 2/10 45 | 6/6 | 94 | 1s | 
— | | 4j- | 69 | 84 | 10- | 14/- 
eir -yearly num bound handsome! Black 
WIGERS BROS. , 1x & rioonxe | Cloth at the rate of 4s. per volume. Cases for binding are 
50, KING WILLIAM ST., LONDON, E.C. 5118 | also supplied at 2s. 6d. each.—22, Parznnostzn Row, Lonpon. 


RAMSDEN, CAMM & CO.. 


BRIGHOUSH, YORKSHIRE, 


@ron, Steel and Copper Wire Drawers, 


MANUFACTURERS OF 


TELEGRAPH, TELEPHONE AND CABLE WIRE, 


Contractors to H.M. Postmaster-General, the Indian and Colonial Governments and leading Railway Companies 
SPECIALITIES :—FINE SIZES OF H.C. COPPER, GERMAN SILVER, &c., WIRES, <2 


Che Chloride Electrical Storage 


16, Victoria Street, Clifton Junction, 
Sondon, $.28. 


Atlakers of Storage Batteries of ebern type. 


| Our latest type of Cells offers the great advantage 
of being able to be charged in 4 hours with bighb 
efficiency, and discharged in half-an=bour if required. 


* Estimates free. 
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The INDIAN and EASTERN ENGINEER. 
TANNERS, CURRIERS, FELLMONGERS, 


AN 

x GLOVE AND GAITER LEATHER © ILLUSTRATED WEEKLY JOURNAL 
“25 DRESSERS, LEATHER AND | FOR 

BUCKETS NV? | 


WOOL MERCHANTS. ENGINEERS IN INDIA AND THE EAST. 
The “INDIAN AND EASTERN ENGINEER” contains the 
AND HOSE. 


latest and most authentic information on all = connected 
12 FIRST-CLASS 


with Engineering enterprise in India and the East. 
Correspondence invited on any subject which may be of interest 
MEDALS AWARDED. 


t> the profession. 
RATE OF SUBSCRIPTION (payable in advance, includin 
Combs Tannery, Stowmarket. 
Price Lists and Terms on Application. 


copy of the INDIAN AND EASTERN ENGINEER’S DIARY, 
OPPERMANN’S 


and postage) :— 
This class of Turbine has a 


| PLATING & DEPOSITING DYNAMOS 


Published at 137, Canning Street, Calcutta. | 
the Duke of Argyle, the Duke of 


Montrose, Lord Armstrong, Lord USED BY ALL THE PRINCIPAL LONDON PLATERS, 
Windsor, Lord Abinger, and | polishing Lathes and Materials, Lead-Lined Vats, and Complete 
many others. Outfits of all sizes for Electro-Silver Plating, Nickelling, 
Pamphlets, Drawings and Bstimatcs on Gilding, Brassing, Coppering, &c. 
———e Aluminium in Sheet, Rod, &c., kept in Stock. Dynamos and 
GILBERT GILKES & CO., LTD.. Plant lent on hire. 


PRICES OF DYNAMOS FROM 4&6. 
Send for Catalogue and Testimonials. 


CARL OPPERMAN 


EBNDAT. 


Sale Yabere nf Morrav'’s Patert Torbine Governor. 6665 


MAHOGANY & TOTAKE 
CABLES 


TO ANY 


MOULDING MANUFACTURERS SIZE 


SALAMMONIAC, BICHROMATE POTASSIUM, BATTERY CARBON, AND MANGANESE, 
ACID SULPHURIC and all CHEMICALS 
FOR ELECTRICAL PURPOSBS. 


JAMES BOULTON & CO., LIMITED, CRAYFORD MILLS, STRATFORD, E. 


TURBINES. 


THE “LITTLE GIAN 


s. How =zHs, 
Contractor to A.M. Government, also to the Russian, French, Turkish, Egyptian, Indian & Cape Governments, 


64, Mark Lane, London, E.C. 
TELEGRAMS :— BARBEAU, LONDON.” Catalogues Free. nw 


DELAWARE HARD FIBRE. FLEXIBL LE. 


99 With any fall 
from 8 ft. 
and upward 


GIANT TURBINE. 


CLARKE. CHAPMAN CO., 


ELECTRICAL 


SPECIALITIES. 
Continuous Current Dynamos, Alternators, 
llectric Motors, 
Slow-speed Direct-coupled 
Engines and Dynamos 
For Ship Lighting, &c. 


i, Gen, SEARCH LIGHT PROJECTORS, ARC LAMPS 
=e fe Electric Lighting and Power Transmission. 


OONTRACTORS TO ADMIRALTY. 


GATESHEAD-ON-TYNE. 


[EN SMBERING ZBLEGRAPH CODE USED.) 


(36) THE ELECTRICAL REVIEW. 
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HIGHER VOLTAGE DEMANDS BETTER INSULATION. 


BOARD OF TRADE REQUIREMENTS ARE INCREASINGLY STRINGENT. 
PRACTICAL Electric Light 


ARAT Contractors, 
QUALITY Central Station 
a Authorities 


REASONABLE ror MINES ano FACTORIES — 


of this Company’s 
SEND FOR ESTIMATES QUOTATIONS, OR CATALOGUES. 9230 


WL Norfolk Street Strand, LONDON, well ANDBOOKS 


his han ik.” 


Mr. d. a. LORRAIN, M.1E.E., M.1.M.E. &e., Edited by RALPH F.R-G.S. 1s.euch. Illustrated. Maps by Jouw BautnoLc. 
Fellow of the Chartered Institute of Patent Agents, Bournemouth and the New Forest. The Isle of Wignt. past 
Norfolk ouse, Norfolk St., London, Aberystwith, Barmou.h ard Cardigan Bay. The Channel Isiands. 

“PATENTEE’S HANDBUOK” Port Free on Application. The Vale of Liargollen. The North Wales Coas:. 


Crown ®vo, cloth 2s. 
The Birds, Wild Flowers, Ferns, Mooses, and Grasses of North Wales. 


tern = LLANGOLLEN :—DARLINGTON & CO LONDON :—W. J. ADAMS & SONS. 
MSAD. LAQUERS 
Photographs (Birthday, Zmes. of Ecexery, Ruins, &., 
Ynrodsaros \\Qik n Italy, Greece, Turkey, Asia Minor, ano Egypt. 
Specimens and Lists, 1s. DARLINGTON § CO., Liungollen. 8258 
Rice 
fact, 
= 

| SCIENCE PROGRESS, 

AN A MONTHLY REVIEW OF CURRENT SCIENTIFIC INVESTIGATION. 

Eprrep sy J. BRETLAND FARMER, M.A., 

' With the Co-operation of a Powerful Editorial Committee, 

CONTENTS OF DECEMBER NUMBER. 

VA WILLIAMSON’S RESEARCHES ON THE CARBONIFEROUS FLORA. 
| y D. H. Scort, M.A., F.R.S., Hon. Keeper of the Jodrell Laboratory, 

H MINERAL TRANSFORMATION, By H. A. Mrers, M.A. 
= fy - ON SOME APPLICATIONS OF THE THEORY OF OSMOTIC PRESSURE 
hes TO PHYSIOLOGICAL PROBLEMS. By E. Startinea, M.D., Lecturer on 
~.- Physiology in Guy’s Hospital, London. 
THEORIES OF ELECTROLYSIS. By W. C. Damprer Wueruam, M.A. 
Fellow of Trinity College, Cambridge. 
STUDY OF THE ANCIENT SEDIMENTS, By J. E. Marr, F.R.S., Fellow 
im of St. John’s College, Cambridge. 


CARL LUDWIG (II) By Leon Asuer, Lecturer on Physiology in the 
University, Berne. 


.. HEATHMAN’S rarest APENDICES :—I. NOTICES OF BOOKS. 


Il. CHEMICAL LITERATURE FOR OCTOBER, 1895. 


Many sizes. LADDERS. PRIOE 2.64, Subscription Price, 254. por ‘annum, post free. 
TELESCOPIC LADDER TOWER, made to reach up to 60 feet. VOEA, 1, 11, and TIL. t Chath containing over 
HEATHMAN’S PATENT LADDER WORKS, THE SCIENTI 
2 & 37, Srauzr, Loxpoy, W.C. London: SCIE FIC PRESS, Limitcd, 428, Strand W.C. 


Electrical & General Engineers & Brass Founders, “Tyne” Combined 
CLOSE WORKS, NEWCASTLE-ON-TYNE. Plant, 
CONTRACTORS TO ADMIRALTY, WAR OFFICE, INDIA OFFICE, &. Or where spegeis 


SOLE MANUFACTURERS OF 


Ros, 
Motors, Alternators, Arc Lamps, Combined Engines and Dynamos, 
Combined Electric Fans and Motors. 


ELEOTRI HT INSTALLA for Mills, 


ELECTIC PUMPING and HAULAGE PLANTS, 
For Collieries, &c 


ELECTRIC COAL CUTTING, &c., &c. 
ELEOTRI INES, for Driving Dynamos 


COMES OF DOR COMPLETE GATALOBUE OF ELECTRIC LIGHT MACHINERY, 
GAN BE OBTAINED ON APPLICATION. 6945 
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PARIS, 188° 


EDINBURGH, 1880 


— 


SOLE AGENTS FOR J. 0. MOUCHEL’S HIGH CONDUCTIVITY COPPER WIRD. 


STRAIGHT DRAWN, BRASS, IRON and STEEL, ROUND HEXAGON and FLAT, all sizes kept in stock. 
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ELECTRICAL. AND TELEGRAPH ENGINEERS. 


MANUFACTURERS and CORTRACTORS to the British ADMIRALTY, POST OFFICE, WAR OFFICE, all British RAILWAY Co.'s, ELECTRIC LIGHT Co.'s 
the NATIONAL TELEPHORE COLONIAL GOVERNMENTS, MUNICIPALITIES, 


ror ELECTRIC LIGHT TELEPHONE TELEGRAPH 


Gables and Wires; VYulcanised Rubber, Lead instruments; Exchange Equ‘pments; one Postal, Railway, Fire Alarm and Police Equip- 
Wires, Batteries, Insulators, Switchboards for ‘ments Railway Signals and Blocks; Iron Poles, 
Private Installations, Gutta Percha Wires. 


Works: HELSBY & 16, NEWINGTON, LIVERPOOL. fad Office: HELSBY, nr, Warrington, England. 


Branch Offices: 11, Queen Victoria Street, LONDON, E.C.; 2, Parsonage, MANCHESTER; 
and 30, Hope Street, GLASGOW. wa 


Telegraphic Addresses: 


PLUME WORKS, ASTON, BIRMINGHAM. “ ELECTRICITY, BIRMINGHAM.” 
31, KING STREET, COVENT GARDEN, LONDON. a re, 


We have the finest selection of Electric Light Fittings 
in or out of London. We invite you to call 
and them. 


Electroliers, Every description 
Pendants, Brackets, of Fittings 
' Floor and Table suitable for 
Standards Mansions, 
in all metals, Churches, 
and a large variety of Warehouses, 


designs and finish. A Shops, Mills, &c. 


Full Particulars of Designs and Prices 
Li can be obtained from our Catalogues, of 
| which we shail be pleased to send you a 
3) copy if you have not received one. 
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RAILWAY 


By H. B. PRINDLE. 


Fully Illustrated, Post Free, 2s. 6d. 


CONTENTS :—The Electric Railway ; The Power Station ; The Electrical Apparatus : The Switchboard ; Line Construc- 
tion ; The Motor ; The Motor Truck ; Overhead Construction ; Curve Construction ; Storage Batteries. 


TO BE OBTAINED FROM 


H. ALABASTER, GATEHOUSE & CO., 22, Paternoster Row, E.C. 


FULLY ILLUSTRATED. POST FREE, 4s, 6d. 


THE ELECTRIC RAILWAY. 


By FRED. H. WHIPPLE. 


CONTENTS :—Chap. I., Historical Development of the Modern Method of Producing Electricity; Chap. II, How Electricity is 
Mechanically Produced ; Chap. III., Practical Thoughts upon the Lines of Force and the Production of Motion; Chap. IV., Something 
about Primary and Secondary Batteries; Chap V., How Electricity is Applied to Street Railways; Chap. VI., The Application of the Motor 
to the Car; Chap. VII., Early Attempts at Electric Propulsion, with the Roads now in Operation; Chap. VIII., Some of the so-called 
“Systems” of Electric Street Railways; Chap. IX., Application of Electricity to Elevated and Underground Railways; Chap. X., Cost of 
Producing, Transmitting, and Applying Electricity for Street Railway Purposes; Chap. XI., Some farther Comparisons of Electric Propulsion 
with other Methods; Chap. XII., The Electric Motor for Stationary Power Purposes; Chap. XIII., The Importance of Economical Steam 
Power to the Electric Current; Chap. XIV., The Utilisation of Water Powers for Electric Transmission ; Chap. XV., The Purchase and Care 
of Good Belts; Chap. XVI., Conclusion.—Some of the Possibilities of Electric Street Car Propulsion. 


TO BE OBTAINED FROM 


H. ALABASTER, GATEHOUSE & CO., 
22, PATHRNOSTER ROW, LONDON, B.C. 


Tue ELECTRICAL COMPANY, ==" 


122 & 124, Charing Cross Road, LONDON, W.C 
South Coast Ageney—8, NORTH STREET QUADRANT, BRIGHTON. 


Roses. DON’T MISS THIS. BOW CUT-OUTS. 


OUR NEW 
Best Quality. 
Low PRICE. =. * CANNOT BE EQUALLED. 


J 
al PERFECT | q ] INSULATION. 
| 4 j SSS 

|, | WRITE FOR QUOTATION. 
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QUANONNE” LAMPS AT COURT EXHIBITION. 


LARGE STOCK KEPT IN LONDON. 
Price for Voltages 40-120, 5—32-C.P., 1s. 


(By Permission of the ELECTRICAL REVIEW.) 


Agents: A. & W. HOPKINS, 30, Parliament St., LONDON, S.W. 


DELIVERY PROMPT. SOUND AND FREE. 
LIBERAL TERMS TO THE TRADE. 8990 


MANUFACTURING COMPANY, LTD. 


No. 109, FARRINGDON ROAD, LONDON, E.C. 


EXOBANG GE GENERATOR. GENERATOR WITH BELL. MAGNETO. EXPLODER. 
For Hand or Power. For Portable Purposes, For, Mines of every Description. 
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Eimal Notice. 


THE 


UNIVERSAL ELECTRICAL DIRECTORY 


(J. A. BERLY’S), 


EDITION. 


All Alterations, New Names, and Advertisements for the 
New Edition should be sent in without delay. 


Saenden: H. ALABASTER, GATEHOUSE & CO., 22, Paternoster Row. 


ILLUSTRATED, 8s. 6d. POST FREE. 


POLYPHASED ALTERNATING CURRENTS, 


By E. HOSPITALIER. 


CONTENTS :—Introduction. I. Triphased Currents. Chapter 1. Generation. Chapter 2. Transformation. 
Chapter 3. Applications, Electric Lighting, Motors. Chapter 4. Multiple Transformers. 


II. Diphased Currents. Chapter 1. i a Chapter 2. Transformers. Chapter 3. Motors. Chapter 4. 
Multiple aime. Appendix A. Appendix B 


POST FREE, 2s. 6d. WITH 34 ILLUSTRATIONS 


OZONE: 


ITS COMMERCIAL PRODUCTION AND ITS APPLICATIONS. 
By EMILE ANDREOLI. 


POPULARLY WRITTEN AND FULLY ILLUSTRATED. POST FREE, 1s. 


THE STRANGE HISTORY OF A DYNAMO. 


By T. E. GATEHOUSE. 
Should be read by all interested in the production of electricity. An excellent gift for schoolboys. 


PRICE ONE SHILLING. 


DOMESTIC ELECTRIC LIGHTING, 


TREATED FROM THE CONSUMERS’ POINT OF YIEW. 
BY 


ED. C. DE SEGUNDO, Assoc.M.Inst.C.E. 


A DYNAMO, AND HOW TO MAKE IT. 


By EDWARD TREVYVERT. 


ILLUSTRATED. 


Post Free, 6d. Sixth Edition. Tenth Thousand. 


NOW READY. 


PHOTOGRAPHIC OPTICAL ELECTRIC LAMPS. 


By RANEIN EENNED WY. 


A Treatise for Photographers, Photo-Electric Printers’ Etchers and Engravers, and including Apparatus for Copying Purposes 
for Engineers and Architects. 


THE ONLY WORK IN EXISTENCE TREATING ON THIS SPECIAL SUBJECT. 
59 Illustrations. Post Free, 2s. Gd. 


Any of the above Books can be had, Carriage Paid, by sendtng a remittance for the price indicated to— 


H. ALABASTER, GATEHOUSE & CO., 22, Paternoster Row, London. 
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ma P. R. JACKSON & Co., 

ENGINEERS, 
Salford Rolling Mills, 

MANC HESTER. 


Telegralls: 
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4 


JACKSON 


SPECIAL FEATURES.— 


Steel Frame, Magnet Bars, and Pole- 
Pieces Detachable Shaft; Self-Oiling 
Pedestals; Self-Fitting Brush-Holders 
Magnet-Coils wound on Collapsible For- 
mers; Terminals on Formers; and every 
part easily accessible. Separate Pat- 
terns for each size of Dynamo. 
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MORE SPECIALITIES 


217 & 218, UPPER THAMES 8TREET; 2, BROOK’S YARD, 
AND CLERKENWELL. 


NOTE THEM FOR THE NEW 


GLASS BULBS for INCANDESCENT LAMPS, —@) 


| 


Stemming Tubes, Pla‘in Sticks, Lamp Caps, &c. 


GLASS JARS 


For Accumulators and Storage Purposes, 


AND EVERY REQUISITE FOR THE ELECTRICAL TRADE. ||) ii 


New and Profusely Illustrated Catalogue Ready in J andar, 1896. 


Telegrams BravLix, Lonpon.” Telephone No. 15,075. 


ELECTRICAL & MECHANICAL 
MILLER’S BRIDGE ELECTRICAL WORKS, BOOTLE, LIVERPOOL. 


MANUFACTURERS OF 


ENGINES, DYNAMOS, 


PUMPING PLANTS, SUB-AQUEOUS BORING PLANTS, &c. FOR HOME AND EXPORT. 


MELDRUM Bros. 


ENGIN BERS. 


MELDRUM PATENT DESTRUCTORS, fitted at Rochdale Sanitary Works, using only 
Unscreened Town’s Refuse, and orn sufficient steam for 400 H.P. 


ATLANTIC WORKS, CITY ROAD, MANCHESTER. 
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Cloth, Gs., Post F'ree. 


STROMBERG'S STEAM USERS’ GUIDE AND INSTRUCTOR. 


A Practical Work giving plain and correct explanations in regard to Engines, Pumps, Dynamos and Electricity Practically, so that 
Engineers, Machinists, Firemen, and Electricians of limited education can understand and become expert practical Engineers. 


CONTENTS :—Preface, the Boiler in General, How to Line an Engine, the Engine, the Feedwater Heater, Valve Motion, the Action 
of the Injector, Instructions for Attaching the Injector, Pumps, the Handcock Inspirator, How to Connect the Inspirator, Parts of the 
Worthington Pump, Construction of the Richardson Valve, Bteam Engine Indicator, Rules in General, Rules for Screw Cutting, Adjust- 
ment and Setting of Corliss Engine Valves, Dynamo and Electric Motors, Electric Motor, Westinghouse Alternating Current Dynamo, 
Edison Direct Current Dynamo, Incandescent Dynamo, Arc Light Dynamo, Treatment of New Boilers, Pamps for Supplying Boilers, 
Rules for Calculating Speed and Size of Pulleys, Points for Engineers, Things to Remember about Shafting, How to Prevent Accidents to 
Boilers, How to Prevent an Accident by the Shafting, Description of the Miller Wrench. 


26 ILLUSTRATIONS. 


H. ALABASTER, GATEHOUSE & CO., 22, Paternoster Row, LONDON, E.C. 


JUST PUBLISHED. 


A NEW BOOK ON NEW INDUSTRIES. 


ELECTRICAL BOATS AND NAVIGATION. 


By THOMAS COMMERFORD MARTIN and JOSEPH SACHS. 


This interesting book covers all the branches of the new arts of utilising electric power for purposes of boat propulsion, electric launch 
work, submarine electric boats, electrical torpedoes, the pusiion of boats in connection with electric railways, the use of electric power on 
canals, &c., &c. The student and inventor will find it of new ideas and novel suggestions, as well as embodying a great variety of 


Cloth, 8vo, 282 Pages, 143 Illustrations, Price 10s. 6d. Post Free. 


London: H. ALABASTER, GATEHOUSE & CO., 22, Paternoster Row, E.C. 


JUST PUBLISHED. 
In Demy 8vo, Cloth, containing 835 Pages, 520 Engravings and 19 Folding Plates, Price 24s. 


DYNAIMO- ELECTRIC MACHINERY, 


A MANUAL FOR STUDENTS OF ELECTROTECHNICS. 


By Silvanus P. Thompson, D.Sc., B.A., F.R.S., 


Principal of, and Professor of Physics in, the City and Guilds of London Technical College, Finsbury ; 
Late Professor of Experimental Physics in University College, Bristol ; 
Member of the Institution of Electrical Engineers. 


FIFTH EDITION, REVISED. 


London: E. & F. N. SPON, 125, Strand. Yor; & CHAMPERLAIN, 


JUST PUBLISHED. 


HOW TO BUILD DYNAMO-ELECTRIG MACHINERY, 


Embracing Theory, Designing and the Construction of Dynamos and Motors. 
By EDWARD TREVERT. 


850 Octavo Pages of Working Drawings, Woodcuts, Half-tone Illustrations and practical information about Dynamos and Motors, with 
Appendices on Field Magnet and Armature Winding, Management of Dynamos and Motors, and Useful Tables of Wire Gauges. 


CONTENTS.—Chap. I.—Historical Notes. Chap. II.—Princi of Dynamo-Electric Machines. Chap. III.—Methods of Field 
Magnet Winding. Chap. IV.—Forms of Field-Magnets. Chap. V.—Armatures. Chap. VI.—How to Make a Toy Electric Motor 
Chap. VII.—How to Make a Small Dynamo. Chap. VIII.—How to Build a Two-light D . Chap. IX.—How to Build a One-half 
Horse-Power Motor or . Chap. X.—How to Build a One Horse-Power Motor or . Chap. XI.—How to Build a 20-light 

f Chap. XII.—How to Build an Al ing Current Dynamo or Motor. Chap. XIIT.— of Commercial Dynamos. 

irect current.) Chap. XIV.— of Commercial Dynamos. agg current.) Chap. xV.— of Commercial Stationary 

otors. i XVI.—Types of Commercial Railway Motors. Chap. XVII.—Mamagement of Dynamos and Motors. Appen 
A.—Tables of Wire Gauges. B.—Some Practical Directions for Armature Winding. C.—Some Practical Directions for Field Magnet 


-, 


H. Alabaster, Gatehouse & Co., 22, Paternoster Row, E.C. 
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Prosperous New Year 


4x 


Opresi fee SHEAD_ OFFICES. 


Wie pescens ook GREE 


WORE 
45* hapel St. 
196 Vincent Glas 
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HOLMES &C0., 


NEWCASTLE-ON-TYNE, 
17, COLEMAN STREET, LONDON, E.C. 


SLOW SPEED. 
HIGH EFFICIENCY. 


TELEPHONE No. 15,077. Telegrams: “INDICES,” LONDON 


WHEATLEY KIRK, PRICE & GOULTY 


(ESTABLISHED 180), 


Electrical Auctioneers, Valuers, 
AND ARBITRATORS. 


Average Annual Valuations exceed £1,500,000 Sterling. 
4S, QUEEN VICTORIA STREET, LONDON, E.C. 


CHEAP PREPAID ADVERTISEMENTS, 


Relating to Situations Vacant, Situations Wanted, Businesses 
Wanted, Businesses for Sale, Patents for Sale, Specific Articles of 
any kind Wanted, or for Sale or Exchange, are inserted at the 
rate of ONE PENNY Per Word (minimum 1s.). 


Three consecutive Insertions for the Price for Two. 


*,* This Scale does not apply to Trade Advertisements, terms for which 
can be had on application, 


SITUATIONS VACANT. 


Where Advertisements are to be answered to a given number, letter or 
nom de plume at the ELectricaL Review Office, applications for names and 
addresses of the Advertisers will be entirely disregarded. 


Original Testimonials should never be sent. 


immediately, by a leading firm of electrical engi- 


neers and contractors, an Engineer, having the business 
and technical experience requisite for managing new branch in 
Johannesburg. — Reply, stating age, experience, and salary 
expected, to “ JoHANNESBURG,” ELEcTRICAL Review, 22, Pater- 
noster Row. 9309 


ACANCIES occur for a Pupil and nae pad in high-tension 

central station in Devonshire. Small premiums, no salary 

to commence. — 9,300, Execrricaa Review, 22, Paternoster 
We 9360 


ABLE JOINTER Wanted, by one of the electric supply 
companies in London. Must have had experience on large 
cables.—A pply to 9,274, Exxctricat Revisw, 22, Paternoster Row. 


9°74 


HI RBURG INDIA-RUBBER C. COMPANY. 


London Warehouse: F. WINTER, 138, London Wall, Wood St., BG 


BONITE. 


= 5 years’ mechanical, and 7 years’ electrical 
‘4 experienc: as designer and engineer to leading London 
dynamo makers, open for re-engagement at once. Well up in 
mining work and transmission of power.—9,307, ELECTRICAL 
Review, 22, Paternoster Row. 9307 


ARTICLES FOR SALE AND WANTED, &c. 


Where Advertisements are to be answered to a given number, letter, or 
nom de plume at the EtectricaL Review Office, applications for names and 
addresses of the Advertisers wil! be entirely disregarded. 


AS ENGINES AND DYNAMOS— 
Gas Engine and Dynamo on bedplate, cheap, will 
drive 15 16-C.P. lamps. 
2 HP. Crossley tube, latest. 


1h ” ” 
1 H.P. ” ” ” 
100 volts, 30 ampéres, Conrady. 
65 ” 30 ” » 
65 ” 15 
50 40 


and 40 others. 
Send for list, must be sold.—Tusse Company, Lrp., 100c, Queen 
Victoria Street, E.C. 9387 


AS ENGINE for Sale, 1 H. nominal, Tangye’s, little used.— 
Apply 9,316, Ecectricat Review, 22, Paternoster Row. 9:16 


| eee SALE, 2-H.P. nominal Crossley Gas Engine with tube 

ignition, only recently used for generating current for 
show purposes in the offices.—For price and particulars apply 
Draxe & Goruan, 66, Victoria Street, Westminster, S.W. 


OR SALE, Six 10-amp. Korting Inverted Arc Lamps, new 
and in perfect condition; price £22, _— on rails.— 
Anperson Royal Insurance Buildings, Sheffield. 9206 


ALESMAN Wanted in electrical showroom in West End. 
\) Must havea knowledge of the trade; preference given to 
one having a knowledge of electrical engineering—Apply by 
letter stating age, experience, and salary required, to Box 1,341, 
Sell’s Advertising Offices, 167, Fleet Street, E.C. onis 


SITUATIONS WANTED. 


Where Advertisments are to be answered to a given number, letter, or 
nom de plume at the Exxgorrica Review Offi applicati nam ( 
addresess of the Advertisers will be entirely disregard and 


NGINEERS’ BUREAU.—Emplo are respectfully in- 
formed we have upon our registers, General and Assistant 
Works Managers, Chief and Assistant Draughtsmen, General 
and Electrical Engineers, Inspectors, Foremen, Colliery 
» and Surveyors, and good “all-round” Men, who 


are seeking ments. No c All ing appoint- 
ments are invi to send our 
Cuas Ricnarpson & Co., 342, Strand, London, W.C. 8557 


TIREMAN, practical, wants job, fix well, good e i x 
W —Svurrace, 600, Harrow Road. 


AN, Competent, 8 years’ practical experience, seeks 

employment, tcwn or countr 3; long references; take 
charge if req — Oxum,” 21, Sterndale Rd., Hammersmith, W. 
9289 


Ww Edison lamp tops and scrap platinum.—Epry anp 
Co., 256, Ferndale , Brixton. s0r9 


APITAL, with services, required for electrical contracting 
businesses, wiring, fittings, &«—Apply to “A,” care of 
Manager, ELectricaL Review, 22, Paternoster Row, London. 939, 


LECTRICAL ENGINEERING BUSINESSES.—Those 

having same and req airing capital and services of gentlemen 

with experience, should communicate with “ B,” care of Manager, 
Exgcrricat Review, 22, Paternoster Row, London. 93 3 


i Fu sy BY CORRESPONDENCE in Electric Light and 
Power Engineering, based on City Guilds requirements. 
Separate elementary, advanced, and honours courses.—Apply for 
particulars, “ ENGINEER,” 81, St. Dunstan’s Road, Hammersmith, 
London, Ww. 9181 


oe in any form and quantity, (~__> at highest 
prices by Drusy & Co., 44, Clerkenwell Road, London. 533 


+ RACTIOAL ELEOTRIC LIGHT FITTING,” by F. O. 
Allsop. Third edition, 8vo, 275 pages, 224 illustrations, 
—Post free, 5s., of the author, Kitto Road, Nunhead, London, SB. 


large surplus power and special facilities for this purpose, 
are prepared to charge cells of all sizes promptly and cheaply. 
terms for contracts. Note the address, 3, Buildings, 
isbury Square, E.C. nes 
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IT 18 WORTH YOUR WHILE T0 BUY DIRECT. 
THE RELIANCE LUBRICATING OIL CO. SUPPLY ON APPROVAL 
PURE HYDRO-CARBON NON-CORROSIVE LUBRICANTS 


(which, through their superiority, have the largest sale in the world), viz., 
Engine, 11}d.; Cylinder, 1i3d.; Machinery, 11jd.; Spindle, 8id.; Gas 
Engine, 1s. ed, 3; and ‘Dynamo Oils, is. éd. per Ga , carriage paid. 
ALSO SOLID AND LIQUID LUBRICANTS FOR ALL OTHER PURPOSES. 


RELIANCE LUBRICATING OIL COMPANY, 


19 & 24, WATER LANE, GREAT TOWER STREET, LONDON, £.C. 
Depéts at Liverpool, Bristol, Hull, Cardifi and Glasgow. 
Telegrams :—* SUBASTRAL, LONDON.” e741 


ELECTRIC LIGHT CASING. 


JAMES HARRISON, 
MOULDING MANUFACTURER, 
King John’s Court, Hollywell Lane, E.C, 
Letters Patent CHIEF OFFICES AND FACTORY: 


oranted to J. Harrison, 24, 26, &26, Charlotte St., Old St., London, B.C. 


29th August, 1878, 
for Improvements in HAS the most complete plant for the Manufacture of Electric 
Wood- Working Light Casing in the United Kingdom, having 19 Four-Cutter 
Machinery. Moulding Machines at two pa specially constructed so 
that the Casing and Cover are manulactured on each Machine 
greater accuracy in width, &c. Mr. Harrison 
and has designed 


at one and the same time, ensurin, 
has had a life-time experience with the best Moulding Machin 
and had these Machines specially made on his premises to suit the ever-increasing 
demand for Casing, pooducing a superior English manufactored article at a less 
price than Foreign goods, and, as a proof of this, he will take back certains not 
approved of, free of cost. Free delivery in London, in the very best White Wood. 
r 100 feet, Casing and Cover complete :—]3 in., 2/5 ; 14 in., 2/10; 2in., 4/-; 24 in., 5/9 ; 
8/3 ; 34 in., 10/8 ; 4in., 13/-; 44 in.,15/-. Other sizes at equally low rates. 300,000 
feet always in stock. Will take it as a special favour if requested to wait upon 
customers. 8856 


JUST PUBLISHED. 


ARMATURE WINDINGS of ELECTRIC: MACHINES 


By HORACE F. PARSHALL, M.A., 


Chief Designing Engineer of the General Electric Company of 
America (the great American combination of Thomson-Houston, 
Edison, Brush, Sprague, &c.) ; Technical Adviser of the Thomson- 
Houston Companies in Europe; Member American Society of 
Mechanical Engineers; Member American Institute of Electrical 
Engineers ; Member Institution of Electrical Engineers (London), 
Asso. Member Institution of Civil Engineers (London), &c., &c. 


And HENRY M. HOBART, S.B. 


One Handsome Volume, 4to, 140 Full-page Plates, 65 Tables 
and 165 Pages of Descriptive Letterpress. 


The most complete and valuable work on Design yet issued for the Electrical 
Engineer. Containing full and complete data and tables of the Armature 
Windings of continuous current Dynamos, Alternators (single-phase, two-phase 
and three-phase.) Induction Motors and Alternating Current Commutating 
Machines ; also Formule for the electromotive force generated by the different 
windings. 


Forwarded post paid on receipt of price: £1 10s. 


H. ALABASTER, GATEHOUSE & CO., 22, Paternoster Row, B.C. 


JUST PUBLISHED. 


ELECTRICITY FOR STUDENTS. 


By EDWARD TREVYVERT. 
FULLY ILLUSTRATED. 


This work explains in simple language the theory and practical application of electricity up to date, and will be 
found invaluable to everybody who is interested in this mysterious force. 


i CONTENTS:—What is Electricity? What is Magnetism? Electrical Units; Frictional Electricity; Thermo, Pyro, and Atmospheric 
Electricity ; Magnets; Telegraph, Telephone and Electric Bell; Electric Batteries; Dynamos and Electric Motors; Electric Lamps; 


Induction Coils or Transformers ; 


lating ; Electric Railway; Electric Welding; Index. 


4- 


POST FREE. 


London: H. ALABASTER, GATEHOUSE & CO., 22, Paternoster Row. 


DYNAMO, AND HOW MAKE 


By EDWARD TREVERT. 


ILLUSTRATED. 


Post Free, 6d. 


Sixth Edition. 


Tenth Thousand. 


London :-H. ALABSTEER, GATEHOUSE & CO., 22, Paternoster Row. 


ELECTRIC LIGHTING PLANTS: 


Their Cost and Operation. 


DATA COMPILED FROM STATION REPORTS OF ELECTRIC LIGHTING PLANTS EMPLOYING OVERHEAD CIRCUITS, WITH 
SUGGESTIONS PERTAINING TO THE INFORMATION USUALLY DESIRED BY THE NON-TECHNICAL READER. 


By J. W. BUCKLEY. 


CONTENTS :—Alternating Arc lamps, Arc Plants, Belting, Boilers, Boiler Setti: Boiler Efficiencies, Books, Building, Cost of Arc Dynamos and Lamps 
Cost of Arc Plants Erected, Cost of ‘Aieematins Dynamos, Cost of Aiternating Plants Erected, Cost of Belts, Cost of Boilers, Cost ‘of Brick Chimneys, Cost of Co: 


for Alternating Circuit, Cost of Corliss Engines, Cost of Compound Corliss 


ngines, Cost of Compound High-speed Engines, Cost of Condensers, Cost of Friction 


Clutch Pulleys, Cost of Heaters, Cost of High-speed Engines, Cost of Incandescent Dynamos, Cost of Idlers, Cost of Injectors, Cost of Meters, Cost of Motors, 


of O 


couplings, Cost of Stacks (iron), Cost of Stacks (brick), Cost of Steam, Cost of Transformers, Cost of Wire, Chimneys, Circuit Loss, 


rating Lamps per hour, Cost of Power Generators, Cost of Poles, Cost of Plain Pulleys, Cost of Pillow-Blocks, Cost of Pumps, Cost of Shafting, Cost of Shaft- 


Contract Blanks, Current Dis- 


tribution, Circuits Overhead, Circular Mils of Wire, Depreciation, Direct-connected Apparatus, Dynamos, Dynamo Data, Economy of Condensing, Economy of 


Covering Steam Pipes, Economy of Heater, Efficiency of Engines, Engines, Equivalent of Current in Horse-po 


wer, Equivalent Kates of Lighting, Fuel, Horse- 


— of Belting, Horse-power of Motors, Horse-power of Shafting, Incandescent Arc Lamps, Instruments, Instructions for Employés, Insulation, Labor, Load- 
hart, Meter Connections, Municipal Ownership, Natural Gas, N.E.L.A. Standard Rules, Oil, Outcome of Practical Management, Pole Line, Pulleys, Rope Trans- 


mission, Resistance of Wire, Rules, (Fire Underwriters), Report Com. on Data (N.E.L.A.), 
Room, Shafting, Transformers, Transformer Curves, Wiring Tables (Primary Wiring), Wiring Tables (Secondary Wiring), 


Wiring Formule, Water Power, Wood as Fuel. 


Reports of Cities owning Plant, Reports of Cities Contracting, Stock 
Wiri g Tables (Motor Wiring), Wire, 


Fully Illustrated. Cloth Bownd, 8s., Post Free, to be had of 
H. ALABASTER, GATEHOUSE & CO., 22, Paternoster Row, E.C. 


it 
| 
| 
| 
4 
“4 
OS 


WYNN, TIMMINS & CO., Ltd, 


December 27, 1895.) _ THE ELECTRICAL REVIEW SUPPLEMEAT. [23] 


PATENT STEAM PRESSURE RECORDER 


Enclosed in Enamelled ™ Handsome in Finish 
Iron Case, and Appearance. 


Fitted with best English 
Eight-Day Movement, Modifications of this 
instrument made for 
Water, Hydraulic, Blast, 
Fan, Vacuum and other 
i ; also for re- 
cording speeds of 
Engines, Machines, &o. ; _ 
for recording the water 
level of Reservoirs, &. 


and all the latest im- 
provements. Is an ac- 
curate recorder of the 
fluctuations of the boiler 
pressure, and an effec- 
tual check on careless- 
ness and extravagance \ 


in firing. 


Price, with Gauge indicated to pressures of 100, 150, 200 or 


250 Tbs. (as ordered) 10s. 
W. H. BAILEY & CO Lip, MAGNET 


d = 
ALBION ANCHESTER. Telegrams :— 6620 Teleg aphic Address :—“ Permeable, London,’ 6436 


SPEOIAL FACILITIES FOR CARRYING OUT URGENT WORK 
LONDON WORKS: 
Gt. Chapel Street, 


CENTURY WORKS, COMMERCIAL 8T., BIRMINGHAM. 
Menufacturers of every Description of Tools for all Trades, 
Solid C.8. Electrical Cutting Pliers, 


with large circular - 
Covered Wires, 
———— No. A. 200. 


RETAIL PRICES. EM Boss! NG 


5 5h 6 7 8in. 


| High class Chased Work 


Each pair warranted. 
Price and quality defy 
all Competition, = 
See that each pair bears this mark. 9280 
OF ALL IRONMONGERS, OR DIRECT, POST FREE, AT ABOVE PRICES. 


4th EDITION. LO N D O N 


STANDARD TABLES 


FOR ELECTRIC WIREMEN. Manufacture. 


Wiremen and Linemen, Underwriter 


M. DAVIS. | No. 243,131. 


6664 


Thoroughly Revised and Edited by W. D. WEAVER 
WALTHAM 


POST FREE, 4s. 
ELECTRICAL ENGINEERING CO., 
LONDON:—H. ALABASTER, GATEHOUSE & CO., | wholesale Showroom 98, YORK STREET, WESTMINSTER. 


& London Office: 
22, PATERNOSTER ROW LONDON, E.O (Neat St. James’ Park Station). 
| Telegrams “Switchboard, London.” 


TUDOR ACCUMULATORS 


Can be discharged in 1 hour and recharged in 2} hours. 


MORE THAN 


BATTERIES 


WORKING AT THE PRESENT DAY. 
All Batteries guaranteed for One Year. Maintenance from 3} to 6 per cent. 


Works: Sole Manufacturer in the United Hingdom: Offices : 
DUKINFIELD, 
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Grucational Notices. 


THE CURRIE SCHOOLS 
TECHNICAL TRAINING COLLEGE, SEAFIELD PARK (On the Solent), 


(== special facilities for the training of the sons of 
gentlemen for Mechanical, Civil, Electrical, and Mining 
Engineering ; Woolwich, Sandhurst, Natural Sciences, University 
Scholarships, or for life abroad. The schools are lighted through- 
out by electricity—For Prospectus, apply to Sir Epmunp Hay 
Curgiz, Crofton, Hants. 9258 


KING’S COLLEGE, LONDON. 
ENGINEERING DIVISION OF THE FACULTY OF SCIENCE. 


Session 1895-1896. 


Lent Term Commences Thursday, January 16th. 
HE full Curriculum for the College Associateship in Mechanical, 
Civil, or Electrical Engineering, Architecture, Chemical 
Manufactures, and Metallurgy, extends over a period of three years. 
A shorter course of two years qualifies for the Certificate of 


ring. 
The Siemens Electrical Laboratory (founded by Lady Siemens) 
and the Mechanical Engineering Laboratory and Workshops, the 
Metallurgical Laboratory, and others are fitted with all the necessary 
appliances for the most advanced practical and research work. ; 


Professors. 


MECHANICAL ENGINEERING, S. Cappus, M.A., M.I.M.E. 
CIVIL ENGINEERING, Henry Rosson, M.Inst.C.E. 
ELECTRICAL ENGINEERING, J. Hopxinson, D.Sc., F.R.S. 
NATURAL PHILOSOPHY, W. G. Apams, M.A., D.Sc., F.R.S. 
ARCHITECTURE, Banister Fiercussr, F.R.1.B.A. 
CHEMISTRY, J. M. Tuomson, F.R.S.E., F.C.S, 

MATHEMATICS, W. H. H. Hupson, M.A. 

METALLURGY, A. K. Huntinapon. 

GEOLOGY and MINERALOGY, Rev. S. Wixrsuregz, M.A. 


Non-Matriculated Students, or those who, not wishing to attend 
the whole course, are desirous of studying any particular subject, 


. may attend any of the classes held on payment of the specified fees. 


Eventna CLassEs 
ate held for Engineering, Workshop Practice, Architecture and 
—s Construction, Drawing, Metallurgy, Wood Carving, Art, 
usic, &. 
For Prospectuses and all information apply to 
THE SECRETARY, 
9815 King’s College, Strand, W.C. 


Offictal Notices, 


THE BRITISH ELECTRIC TRACTION (PIONEER) COMPANY 


LIMITED, 
1 & 2, Great Winchester Street, London, E.C. 


‘Chairman: Sir CHARLES RIVERS WILSON, G.C.M.G., C.B. 


This Company bas been formed to develop Electric Traction 


in the United Kingdom and elsewhere, on the most approved 
‘methods and according to the requirements of each locality. 


Address communications to 


9272 E. GARCKE, Managing Director. 


BOROUGH OF DURBAN, NATAL. 


ELECTRIC LIGHTING. 


i ie CORPORATION OF DURBAN are prepared to receive 

tenders for the supply, from competent: firms, for delivery 
at Durban, and fixing at Durban, of steam and electrical plant for 
the lighting of the Borough by electricity. The work will be 
executed under the direction of Mr. Fletcher, the Borough 
Engineer, and Mr. Hadfield, the Electrical Engineer, at Durban. 
The plant required includes high speed engines, dynamos, cables, 
arc and other lamps, accumulators, &c., &c. 

Specifications and plans can be obtained from Mr. W. H. Rad- 
ford, C.E., Angel Row, Nottingham, Consulting Engineer to the 
Corporation, on deposit of five guineas, which will be returned on 
receipt of a bond fide tender. 

Sealed and endorsed tenders, in duplicate, must be delivered at 
——— of the undersigned on or before Saturday, December 
28th, 1895. 

The lowest or any tender not necessarily accepted. 


(Signed) WEBSTER STEEL & CO., 


5, East India Avenue, Agents to the Durban Corporation. 
Leadenhall Street, London, E.C. 
NOTICE. 


R. C. MACKENZIE GARDNER, A I.E.E, has Ceased to 
_ act for us, and has no authority to transact any busine:s 
in our name, 
THE SCOTTISH ELECTRICAL ENGINEERING CO, 
52, Frederick Street, Edinburgh. 
December 20th. 895. 9314 


DOULTON « C2: 


MANUFACTURERS OF 


INSULATORS 
FOR BARE COPPER ELECTRIC LIGHT MAINS 


TELEGRAPH, TELEPHONE & TRACTION. 


BATTERY JARS, LEADING IN TUBES, &e., 
PLUMBAGO CRUCIBLES, CHEMICAL APPARATUS. 


PATENT UNDERGROUND 


STONEWARE CONDUIT. 


140,000 Yards of “Ways” now Iiaid. 


LAMBETH POTTERY, LONDON, S.E. 


- Depots: LIVERPOOL, MANCHESTER, BIRMINGHAM, PARIS. 


WORKS: London Router Bags, 3 8t. Helens; 


y MANUFACTURERS OF 
fl Electrical and Physical 
y Instruments. 


44, HATTON GARDEN, E.C. 
Catalogues Free. 8285 


‘THE BOOK OF BOOKS FOR WIREMEN, ELECTRICAL ENGINEERS, CONTRACTORS, CONSTRUCTING ENGINEERS, 


ARCHITECTS AND STUDENTS. 


HOW WIRE BUILDINGS 


A MANUAL OF THE ART OF INTERIOR WIRING, 
By AUGUSTUS NOLL, B.E. 


CONTENTS :— 
Chap. 1.—Introduction; Chap. 2.—General considerations; Chap. 3.—Location of conductors; Chap. 4.— Division of circuits and 


distribution of current; Chap. 5.—Loss of electrical energy in conductors: Chap. 6.—Plans; Chap. 


. 7.—Conduit wiring; Chap. 8.— 


Switchboards; Chap. 9.—Appliances and connections; Chap. 10.—Converter work; Chap. 11.—Overhead wiring; Chap. 12.—Fuse wire ; 
Chap. 13.—Insulation ; Chap. 14.-—-Electrolysis; Chap. 15.—Adverse wiring conditions; Chap. 16.—Theatre and stage lighting; Chap. 17; 
Plans of distribution; Chap. 18.—Distribution of light; Chap. 19.—Distribution of labour and hints to foremen ; Chap. 20.—Preliminary to 
rules, electrical data, &c.; Chap. 21.—Rules for ascertaining required sizes of wire; Chap. 22.—Energy—power; Chap. 23.—Dynamos and 
motors ; Chap. 24.—Pulleys; Chap. 25.—Belting; Chap. 26.—Engines; Chap. 27.—Conclusion. > 
This is the most important practical book on electrical work that ever been issued. It is written by a past master in the art of 


_ interior wiring; by one who has, probably, wired up more buildings and lamps than anybody else in the world. Mr. Noll began the Pagar 


of his profession at the very commencement of — So by incan nt lamps, and he has been an active leader in all 


developments of recent years. The book abounds in 
illustrated with drawings, diagrams, tables, &c. 


definite, practical instructions, rules, suggestions, and advice, and is liberally 


Cloth, 8vo, Illustrated. 162 Pages. Price 6s. 


The Book is handsomely printed on extra thick paper, in large, plain type. Sent Postage Free to any address on receipt of price, by 


H. ALABASTER, GATEHOUSE & CO., 22, Paternoster Row, LONDON, E.C. 
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Of all descriptions, combining the greatest strength with highest possible insulation, in Bristol Glaxed Stoneware 
and Special Porcelain Stoneware (White). 


ALSO BATTERY JARS, PRIMARY AND SECONDARY AND POROUS CELLS. 


PRICE, SONS & COMPANY, rod2%e, BRISTOL. 
THE BRITISH ALUMINIUM CO., Lid. 


9, VICTORIA STREET, WESTMINSTER, LONDON, S.W. 


PRICE LIST UPON APPLICATION. 


Telegraphic Address: “Cryolite, London ” PU R "3 A LU N U GOLD MEDAL, PARIS EXHIBITION, 1889. 
BAUXITE MINES, AGENTS. 
Glenravel, Co. Antrim. Guaranteed Purity 98—99} per cent. 
ALUMINA WORKS, WIRE.—Electrical conductivity 66 per cent. of that 2, Metal Exchange Bulldings, E.C. 
Larne Harbour. of copper and less than one-third the weight. NEWCASTLE-ON-TYRE, 
ALUMINIUM WORKS, Grosier, Stephens & Co., 
. The British Aluminium Company, Limited. Colli ood Street. 
Foyers, Scotland. have the Sole Right of Manufacture and Sale pestocurepec4g 
ROLLING MILLS & FOUNDRY, of Pure Aluminium produced by the Electric At a h ceeeneng 
Milton, Staffordshire. and Electrolytic Processes, and consumers exander Browa & Go., 
lp should insist upon all metal purchased bear- 194, Bt. Vincent Street. 
TRADE MARK, ing this company’s trade mark. 


Bauxite, Hydrate of Alumina and Anhydrous Alumina. Aluminium Ingots, Sheets, Wire, Tubes, Solder, Angies, Castings, 
Forgings, Stampings, &c.,&c. Light Aluminium Alloys in Castings, Sheets, Angles, &c. ; strong as Brass, Cast-iron, &c. 
Aluminium Bronz:2; strong as Steel ; tough as Wrought-iron. Speciality — Propellers and Propeller Blades. 


8961 

APPLY FOR PRICE LISTS & SAMPLE, 2s. EACH, POST FREE. Telephone :— 5 PATENT STEEL 
506 H. LEEDS 

2S,OOO supplied to H.M. Navy, also to 

H.M. War Department and Home Office ; EAM LESS 


for Indian States Railway, 
and other British 
Railway Cos. 


ALSO MADE IN OIL GAN. 


COPPER OR BRASS FOR ELECTRICAL PAONAMUPONORUPS, 
PURPOSES eave KAYE SONS, 


Rone are Genuine And at 93, High Holborn, London, W.C, 


that do not bear 
the letter MX as 
a label. 


5 Patent Locks, Bolts, Latches and Handle, 
for every kind of Door, Desk, and Drawers 
including Railway Doors of every kind, 
pend and aepeten Wagon Doors have great 


ntages over all others, 
KAYE '§ NEW ‘PATENT LEVER LOCKS 


: Beware of worthless 1. No. 1,622, Feb. 4th, 1886, 
imitations. FOUR }2. No. 1,487, Jan. 28th, 1890, 
Patents for Improve- H No 8,525, Feb. 17th, 1898, 
ments in Oil Cans — (4. No. 22,005, Nov. 17th, 1598. 
(9099) 


Telegrams :— 
‘KAYE, HUNSLET.” 
“KAYE, HIGH HOLBORN, ‘ 
LONDON.” 


ALS. 


ALL KINDS FOR ELECTRICAL WORK, and also for INDIA-RUBBER & GUTTA-PERCHA MANUFACTURERS, 
Solid Sulphuric Acid and Bichromate Salt for Export. 


G. BOOR & Co., 1 & 2, Artillery Lane, Bishopsgate, LONDON, E. .C. 


CONTRACTORS TO THE POST OFFICE WAR OFFICE ADMIRALTY, INDIA AND NEW ZEALAND OFFICES AND LEADING TELEGRAPH COS. 


JUST PUBLISHED. 


ELECTRIC LIGHTING AND TRANSMISSION OF POWER. 


MANUAL FOR PREPARING APPROXIMATE SCHEMES AND ESTIMATES. 
Edited by the ALLGEMEINE ELEKTRICITATS-GESELLSCHAFT, Berlin. 


BOUND IN CELLULOID, RED EDGES, POST FREE 12s. 6d., TO BE OBTAINED FROM 


H. ALABASTER, GATEHOUSE & CO., 22, Paternoster Row, E.C. 


THE ELIESON SWITCH. 


THE MOST RELIABLE AND THE SIMPLEST 
SWITCH IN THE MARKET. 


NO MECHANICAL DEVICES. NO POSSIBILITY of FAILURE 
IN ACTION OR OF IMPERFECT CORTACT. 


Bs The “Make” and “Break” taking yioee in a sealed tube, the 
danger of fire or explosion is absolutely eliminated, 


For MINES, GUNPOWDER FACTORIES, SHIPS, GAS WORKS, 
SAWMILLS, LABORATORIES, &c., it is simply invaluable. 


Can be supplied in any form or colour to suit requirements. 


STANDARD TYPE, as, 9d. | TUMBLER TYPE, 3s. 


aLL SUPPLIED. 
Special Discounts for to the Trade. TUMBLER TYPS. 


ELIESON ‘ELECTRICAL SWITCH, LTD. 


ff 
/ 3 
i 
} 


ve 
jh 
n. 
8, 
i- 
r 
J 
- 
<A 
= 
i fi <_ &* 
= 


XIV [26] THE ELECTRICAL REVIEW SUPPLEMENT. December 27, 1895, 


Publications. 


How to Wire Buildings. A Manual of the Art of Interior Wiring; for Wiremen, Contractors, Constructing 
Engineers, and Architects.—By Aucustus Nott, E.E. Cloth, 8vo. Illustrated. 162 Pages. Price, 6s., Post Free. 

CONTENTS.—Chapter I. Introduction. II. General Considerations. III. Location of Conductors. IV. Division of Circuits and Distribution of Current. 
V. Loss of Electrical Energy in Conductors. VI. Plans. VII. Conduit Wiring. VIII. Switchboards. IX. Appliances and Connections. X. Converter Work. 
XI. Overhead Wiring. XII. Fuse Wire. XIII. Insulation. XIV. Electrolysis. XV. Adverse Wiring Conditions. XVI. Theatre and oy Lighting. XVII. 
Plans of Distribution. XVIII. Distribution of Light. XIX. Distribution of Labour and Hints to Foremen, XX. Prelimi to Rules, Electrical ta, &e. 
XXI. Rules for Ascertaining Required Sizes of Wires. XXII. Energy-Power. XXIII. Dynamos and Motors. XXIV. Pulleys. V. Belting. XXVI. Engines. 
XXVII. Conclusion. 

This is one of the most imrortant practical books on electrical work that has ever been issued. It is written by a it master in the art of interior wiring; by 
one who has probably wired up more buildings and lamps than anybody else in the world. Mr. Noll began the practice of his profession at the very commence- 
ment of electric lighting by incandescent lamps, and he has been an active leader in all the later developments of recent years. The book abounds in solid, 
definite practical instructions, rules, suggestions and advice, and is liberally illustrated with drawings, diagrams, tables, &c. 


Electrical Boats and Navigation.—By Tuomas Commerrorp Martin and Josep Sacus. 143 Illustrations. 
232 Pages. Cloth, 8vo, 10s. 6d., Post Free. 


CONTENTS.—Chapter I. Electrical Boats: Historical and ee ae Battery Boats. II. Storage Battery Boats; Preliminary; Single Launches. 
III. Storage Launch Fleets and Passenger Boats. IV. Special Features of Storage Launch Operation and Charging. V. Special Electrical Craft—Row Boats, 
Catamarans, and Paddle-wheel Boats. VI. Submarine Eiectric Torpedo Boats. VII. Dirigible Electric “ Torpedoes” for Warfare and Life Saving. VIII. Some 
General Considerations on Electric Launch Requirements. IX. Canal Boat Propulsion; Historical—Erie Canal. X. Conditions Entering into Canal Boat Pro- 

ulsion. XI. Methods of Applying Electricity to Canal Boat Propulsion—Boats Equipped with Motors. XII. Methods of Electric Canal Boat Propulsion with 

otor Exterior to Boat. XIII. Generating Plant and Distribution. XIV. Resistance of Canal Boats—Comparison of Cost, Propeller v. Hauler. XV. Propulsion; 
Resistance of Boats and Propellers; Paddle-wheels and Screws. XVI. Miscellaneous Uses of Electrical Power. XVII. Storage Batteries, Motors and Dynamotors, 


This interesting book covers all the branches of the new arts of utilising electric power for purposes of boat propulsion, electric launch work, submarine elec- 
tric boats, electrical torpedoes, the operation of boats in connection with electric railways, the use of electric power on canals, &c., &c. The student and inventor 
will find it full of new ideas and novel suggestions, as well as embodying a great variety of useful data. 


Ozone: [ts Commercial Production and its Applications.—By Emre ANDREOLI. 35 Illustrations. 2s. 6d. Post Free. 


CONTENTS.—Bunsen and Faraday on the Properties of Ozone; From Schénbein to W. Siemens; Dr. Werner Siemens, 1857, and the first experimenters; 
Von Babo, 1863; Beanes and Ladd, 1868; Ladd and the yield of Ozone, Houzeau, 1872—knowledge of the Nature of Ozone; Boillot, 1873—the Ozonisation of Air; 
Tisley, 1873—Ozone preserves perishable provisions; Berthelot electrifies liquids; Dr. W. Spottiswoode and Ward, 1875; Progress of Ozone; Medical and other 

roperties of Ozone; Brin Brothers, 1885; Burgundy wines and brandies ozonised; Dr. de Vars, 1869, and Berthelot; Experiments on the properties of Ozone; 
no -Shee glass tube ozonisers; Guénet, 1891; Drs. Labbé and F. Oudin, Medical Ozonisers; Dr. Girerd Inhaler; Siemens and Halske, 1891; Dr. Fréhlich, his 


experiment; Ozonisation of water, ozonised air in theatres, &c.; Schneller and Wisse, 1891; Fahrig and Schneller; Andreoli, 1992-93 the first open ozonisers; 
Miscellaneous in 1892 ; Commercial ozonisers: Villon ozoniser ; D. Korda, 1892; Andreoli, 1893, commercial production of Ozone; Maturing and Improving wines 
and spirits: Experiments and applications; Bleaching; Oils oxidised and bleached; Purification of water; Oxidation of organic substances; Ozone, a powerful 
disinfectant; Ozone and cholera; Ozone judged by the German Sanitary Board; Bibliography; Analytical Index. 


Electric Transmission Handbook.—pBy F. B. Bapr. With 22 Illustrations and 27 Tables. Cloth, 4s, 6d., 


Post Free. 

CONTENTS.—Introductory. Chapter I. Electrical Statistics. II, General Data on Electric Transmission. III. Commercial Efficiency of transmission 
Plants. IV. Inter-Relation of E.M.F., Current, Distance, Cross-Section, and Weight of Conductor. V. Conditions of Plant for Least Operating Expenses. 
VI. Conditions for Minimum Total Initial Cost of Transmission Plant. VII. Alternating Current Transmission System. VIII. LineConstruction. IX. Classifica- 
tion of Motors. X. Directions for Connecting and Operating Series Motors on Arc Light Circuits. XI. Directions for Connecting and Operating Shunt Motors 
on Constant Potential Circuits. XII. Rules and Formule for > Horse-Power of Motors Driving various Classes of Machinery. XIII. Pulleys, 
Belts and Shafting. XIV. Wire Gauges. XV. Recapitulation. XVI. Data Relating to Water-Power. 


New Dynamo Tender’s Handbook.—by F. B. Banr. Revised and Enlarged. 140 Illustrations. Cloth, 


4s. 6d., Post Free. 


CONTENTS.—General Electrical Data; Theory of Dynamos; Dynamo-Electric Machines; Preparation of a New amo for ration; Diseases of AMOS ; 
Arc Lamps; Incandescent Lamps; Instructions; Station Equipment; Circuits or Leads ; Calculating Sizes of Wire; Storage Battery; idnoeeesel tees 


Safety Regulations; Appendices. 


Incandescent Wiring Handbook.—By F. B. Banr. 42 Illustrations and 5 Tables. Fourth Edition. Eleventh 


Thousand. Cloth, 4s. 6d., Post Free. 


CONTENTS.—Introductory; Methods of Running Wires; Location of Safety Devices and Switches; Fixtures and Elevators; Wire Gauges; General Elec- 
trical Data; Calculating Sizes of Wire. Appendix I.—Plan for Wiring a Tall Office Building. Appendix II.—The Interior Conduit System. 


Bell Hanger’s Handbook.—By F. B. Bapr. 97 Illustrations. Cloth, 4s. 6d., Post Free. 


CONTENTS.—Voltaic Electricity; Description of Batteries; Elementary Data; Connecting Batteries; Battery Data; Electro-Magnets; Induction Coils; 
Electric Bells: Annunciators; Electric Alarms; Gas Lighting Apparatus; Electric Heat Regulation; Running El ic Wires; Testing Instruments, 


Electric Motor Construction for Amateurs.—By 0. D. Panxnursr. Illustrated. Cloth, 4s., Post Free. 


CONTENTS.—Part I. How to Make a Motor. Part II. How to Make a Commutator. Part III. How to Make a Brush Holder. Part IV, Primary Batteries 
for Amateurs. Part V. Tables of Wire Gauges. 


Curves, Tables and Simple Rules relating to Copper Conductors for Electrical Engineers.— 
By E. W. Lancasrzr. 1s., Post Free. 


Handbook of Wiring Tables for Arc, Incandescent Lighting, and Motor Circuits.—py 
A. E. Watson. Cloth, 3s., Post Free. 


How to Build a 1,000-Watt Alternating Current Dynamo or Motor.—By A. E. Warson. Illustrated 
1s., Post Free. 


How to Build a 1—4-Horse-Power Motor or Dynamo.—By A. E. Warson. Illustrated. 1s., Post Free. 
How to Build a 1—2-Horse-Powsr Motor or Dynamo.—By A. E. Warsow. [Illustrated. 1s., Post Free. 
How to Make a 1-Horse-Power Motor or Dynamo.—By A. E. Warson. Lllustrated. 1s., Post Free. 
Kirchoff's Laws and their Application.—By E. C. Rnuneroy. 1s. 7d., Post Free. 


What is Electricity.—By Prof. E.rmv Tomson. Illustrated, 1s., Post Free. 


Any of the above Books can be had, Carriage Paid, by sending a remittance for the price indicated to— 


H. ALABASTER, GATEHOUSE & CO., 22, Paternoster Row, London. 


; 
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WILLANS ENGINES 


SIMPLE. COMPOUND. OR TRIPLE EXPANSION 
CONDENSING OR NON-CONDENSING. 
STANDARD PATTERNS UP TO 1.200 I.H.P. 


HIGH SPEED. 


{ ii = 


EXTREME SO OF STEAM. 


(A consumption of less than 13 Ibs. oo I.H.P. per hour has been recorded under suitable conditions of size, pressure, &c., and even in 
Engines of 80 I.H.P. a consumption of less than 144 lbs. can be guaranteed with 160 lbs. pressure.) 


GREAT SAVING OF OIL. LITTLE ATTENDANCE REQUIRED. 


SMALE SPACE OCCUPIED and corresponding reduction in first cost of buildings. 
SILENCE AND DURABILITY, OWING TO ALL BRASSES BEING IN CONSTANT THRUST, 


Over 115,000 H.P. in use or on order. 


WILLANS & ROBINSON, 


39, VICTORIA STREET, WESTMINSTER, LONDON, S.W., 


of 


ALBERT & J. M. ANDERSON, y * 


Me “AETNA” Insulators and Hangers, a\ 

ANDERSON’S STANDARD LINE MATERIAL, 
= : TROLLEYS, LIGHTNING ARRESTERS, &c., 

REGISTERED TRADE MARK. EVERY REQUISITE FOR OVERHEAD LINE CONSTRUCTION. [6970] 


D.P. ACCUMULATORS. 


These well-known Accu- 
mulators are the result 
of many years’ experience 
in the manufacture of 
the E.P.§8., Elwell-Parker 
and other Batteries. —_ 


Mr. CORBET, Adderley, writes :— 
“The Cells which you 
put down some 64 years 
ago still continue to give 
the utmost satisfaction.” 


THE D.P. BATTERY CoO., Ltd., 


66, VICTORIA STREET, WESTMINSTER, LONDON, S.W. 


Telegrams: “ACCUMULATOR, LONDON.” Telephone: 3,071. 
Works:—OLD CHARLTON, KENT. 
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WESTERN ELECTRIC CO. 


MANUFACTURERS OF 


TELEPHONES. 


79, COLEMAN STREET, LONDON, E.C. 
CHICAGO, NEW YORK AND ANTWERP. ss 


CROMPTON 


Mansion House Buildings, LONDON, & Arc Works, CHELMSFORD. 


We are now prepared to 
supply 


ELECTROSTATIC 
VOLTMETERS 


suitable for high tension central . en 
station switchboards on direct = = 

or alternate current systems. 
Any E.M.F. from 500 to 8,000 
volts. Can be handled with 
safety, as the case does not form 
part of the circuit, and the ter- 
minals are protected. 


Dials 8 inches or 12 inches 
diameter. Wide scale divisions 
near centre reading. 


ih Each instrument is fitted 
i | with a pair of fuses. 


race 


APPLY FOR 


FULL LISTS AND INFORMATION 
TO THE ABOVE ADDRESSES. 


ELECTROSTATIC VOLTMETERS. 


OTHER SPECIALITIES— 
CHROME TON ARSC LAMSE. 
TRANSFORMERS. TRANSMISSION OF POWER. 

Cooking and Heating Department—35, QUEEN VICTORIA STREET, LONDON. 869 


THE 


WIGSTON ELECTRICAL ENGINEERING 


ELECTRIC LIGHT. TELEGRAPH. TELEPHONE. 


Complete Plants Instruments and Stores, Instruments, Exchanges, 
for Central Stations or Ships. Submarine.—Land.—Railway. Private Installations, &c. 


ELECTRICAL AND MEASURING INSTRUMENTS. 


Works—-WESTMINSTER and Offices-—29, REGENCY ST., 
SOUTH WIGSTON. WESTMINSTER, 8S.W. 


Branch—12, MARKET STREET, LEICESTER. Telegraphic Address—* REGENCY, LONDON.” 
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DYNAMOS « MOTORS 


NOTE.—AlIl machine tools made by us can be supplied specially arranged 
for direct electric driving. 


GREENWOOD & BATLEY, Lto. avsion works, LEEDS 


London Office:—16, Great George Street, Westminster, S.W. 


LORD KELVIN’S 


ELECTRIC INSTRUMENTS 


RECORDING VOLTMETERS 
AMPEREMETERS. 


These instruments have Open Scales and very Sensitive Action. They 
are Free from Frictional Errors and External Disturbances. 


| STANDARD WATT AND AMPERE BALANCES, ELECTROSTATIC 
YVOLTMETERS, ELECTRICITY SUPPLY METERS, SWITCHBOARD 
WATTMETERS, PORTABLE TESTING SETS, &c. 


REGORDING VOLTMETER. = Descriptive Pamphlet and New Price Lists Free on application to :— 


JAMES WHIT E, 


16—20, CAMBRIDGE STREET, GLASGOW. 


Telegraphic Address: ‘‘ALOHEMIST, LONDON.” Telephone No. 3,348. 


The Claim of the EPSTEIN ELECTRIC ACCUMULATOR CoO., Ltd., 
that their ACCUMULATORS are 


UNEQUALLED FOR MECHANICAL STRENGTH 
AND ELECTRICAL EFFICIENCY 


HAS BEEN PROVED by numerous Tests and in a large number 
of Practical Applications. 


THE EPSTEIN ELECTRIC ACCUMULATOR CO., Ltd., 


28, VICTORIA STREET, WESTMINSTER, LONDON, 8.W. 


_Armington-Sims High Speed Engines W 

| FRIKART CORLISS VALVE ENGINES RANI 

| — PUMPS, HAULING, | 
Address — Coal Cutters, Machine Tools, 

if | 

‘pi 

Vea 

| Dead-beat Action and Large Scale Divisions. 
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RTOWN 


ELECTRIC LIGHT MAINS. 


LONDON. 


Metropolitan Electric Supply Co. (after nearly 5 years’ gopiriencdy: 


~ ity of London Co. ove over 3 years’ experience): 
WORKING WITH PERFECTLY SATISFACTORY RESULTS. 


Corporation (after over 2 years’ experience); 
THERE IS NOT ONE INSTANCE IN WHICH THEY HAVE FAILED. 


MANCHESTER. 


Corporation (after nearly 2 years’ experience) : 
NOT.ONE INSTANCE IN WHICH THEY HAVE FAILED. 


DUNDEE. 


Corporation (after over 2 years’ experience) : 
NEVER*HAD THE SLIGHTEST TROUBLE. 


DUBLIN. 


Corporation (after over 2 years’ experience) : 
NO FAULT..WHATEVER HAS OCCURRED ON ANY CABLE, 


LEEDS. 


(After over 2 years’ experience) :- 
NOs FAULT, AND CABLE QUITE SATISFACTORY. 


BLACKPOOL. 


(After nearly 2 years’ experience) : 
NO* FAILURE OF THE CABLES. 


OXFORD. 


(After nearly 8 years’ experience): . 
AS GOOD AS THE DAY THEY WERE PUT DOWN. NO TROUBLE 
WHATEVER FROM THEM. 


WOKING. 


(After over 3 years’ experience) : 
COMPLETE SATISFACTION; NO SIGNS OF DEPRECIATION. 


NEWCASTLE & DISTRICT ELECTRIC LIGHT CO. 


(After over 5 years’ experience) : 
QUITE AS GOOD TO ALL APPEARANCE AS sews DAY WHEN THEY 
WERE LAID UNDERGROUND. 


Special Cables can be Tested up fo 20,000 Volts. 


INDIA-RUBBER, GUTTA-PERCHA, TELEGRAPH 


WORKS COMPANY, LIMITED, 
106, CANNON ST. « 


Printed by W. B. Wurrrmosam & Co., Lep.,43—45, Charterhouse 8q,, and Published by the Proprietors, H. ALasaster, Garznouse & Co.,at 22, Paternoster Row, London. 
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